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Pump and Steam Plate Embossing 
Press. 


With this we present engravings of an em- 
bossing press, and of a pump to be used in 
connection with an accumulator for working 
hydraulic presses of various kinds. The 


pump, as will be seen, is belt-driven, the 


crank working ina ‘‘slotted crosshead,” which 
is connected to two plungers, one on each 
side. The peculiar feature of the pump, 
however, is the provision for stopping its ac- 
tion automatically, when the desired press- 
ure is reached. “The predetermined pressure, 
when it is attained, is made to raise a rod, 
which is placed within the suction pipe in 
such a way that, as it rises, it comes into con- 
tact with the under side of the valve, and 
thus prevents its seating, with the result that, 
although the motion of the pump continues 
as before, no wateris pumped into the accu- 
mulator, and no work is done by the pump 
until the pressure falls below the desired 
limit, when the valve is automatically al- 
lowed to seat, and water is again pumped. 

The weight shown outside the case is ad- 
justed on the lever to the desired pressure. 
The usual loose pulley is provided for use, 
when for any reason it is desired to stop the 
motion of the pump. 

The embossing press is designed especially 
for making wood panels. The lower platen 
is raised by hydraulic pressure, there being 
an 18” ram beneath, capable of exerting a 
pressure of 350 tons. The ram has an exten- 
sion below, reaching nearly to the floor, and 
working through a closely fitted bearing. 
This portion is large enough for strength 
merely, and gives steadiness to the motion of 
the ram. The packing is at the extreme top, 
and isso arranged that, by lifting off the 
sliding plate, the packing can be renewed or 
replaced without the necessity for removing 
any other parts. 

The work done on this machine is intended 
for an imitation of hand carving. A carving 
is taken, and from it a casting made in the 
form of a plate, which makes one die, the 
other being the reverse. The work is com- 
posed of very thin veneering, some sheets of 
which are placed each side of binders’ board, 
to which they are attached by water-proof 
cement. 

The dies are clamped upon the 
and lower platens, and the lower one adjust- 


upper 


ed to make them come together properly. 
As the work must be done hot, both platens 
by steam, which 
through the pipe shown at the left, the con- 
nection between the pipe and the movable 


are heated is supplied 


platen being by a pipe having a joint which 
allows for the movement, and obviates the 
necessity for rubber hose, etc. 

The sliding plate, upon which the work is 
placed, rests upon the movable platen when 
the pressure is on, but when it is to be with- 
drawn, the short lever shown in front is de- 
pressed, whereby six rollers (three of which 
are on each side) are raised, lifting the sliding 
plate from the movable platen. It is then 
drawn out, running upon the rollers. 

In order to give to the movable platen no 
more motion than is needed for the particular 
job in hand, there are four screws, one under 
each corner, upon the top of which the platen 
rests when it comes down. 
are all turned together by means of a chain 
which passes around a gear in front, which 
is turned by the hand-wheel shown. The 


These screws 
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stud upon which the gear and hand-wheel 
works is in two parts, the lower part, which 
enters a hole in the bed, being eccentric to 
the other, so that, by loosening a set screw 
and turning it partially, the chain can be 


tightened. By turning this hand-wheel one 
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guns in such a manner that, when the light is 
bearing upon an object (a hostile torpedo 
boat, for instance,) the gun is also bear- 
ing upon it. The object is to save time 
when every minute is of the utmost import- 
ance. 
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way or the other, the point to which the 
platen shall descend can be fixed to suit the 
job in hand, and thus no more time nor water 
consumed than is necessary. 

A non-conductor of 
between the lower platen and the ram to 
which it is attached, to prevent the burning 
of the press packing by the heat from the 
platen. 

These machines are built by 
Stillman, New York City. 

ae hee ee 


heat is interposed 


Watson & 


It is proposed to connect the search lights 
of war vessels with the sights of quick-firing 





The Modern Steam Plant and its 
Management. 
3y Perer H. BULLOCK. 

In a former paper the consumption of fuel 
per square foot of grate surface per hour was 
spoken of, with the remark that the best 
practice of today was to burn more than 
formerly. The wide difference in conditions 
between different parts of the country, such as 
quality of coal, difference in the construction 
of boilers and furnaces, and in modes of fir- 


ing, make comparisons one with another 
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very difficult, but it may be stated as a fact 
that more perfect combustion of the fuel and 
gases will be had ina furnace run at a high 
temperature than in one where the combus- 
tion is slow. 

The writer made inquiries of various parties 
as tothe amount of fuel they were using, 
figured on the basis of pounds per square foot 
of grate, and hours, and the replies indicated 
either a remarkable difference in the amount 
used, or else very serious errors in the 
Certainly the 
where the hours were given as ten, which was 


figures. latter in one case, 
the time the mill run for the operatives, but 
[learned incidentally that steam was made and 
used mornings, noons, and evenings for other 
purposes. With these explanations, which 
spoiled the value of the figures, it was easy 
to see how the result of thirty-three Ibs. per 
hour was arrived at. Another claimed 
less than five Ibs. per hour but reckoned all 
the time from starting the fire, at 5.380 in the 

6.30 P.M., when. it 
As this time includes an hour 
at noon when the furnace is closed up, and 
after regular 
working hours, these figures, too, are of little 


morning, till was all 


burned out. 
some two hours before and 


value for comparison with others where the 
data was taken with greater care. 

Several large corporations and institutions 
having the best appliances report that they 
burn from ten to twenty-eight Ibs. per hour ; 
the latter in a case where the heating surface 
was large in Comparison to the grate, and 
the fuel used a mixture of hard coal screen- 
ings and soft coal with a forced draught. 
With clean hard coal several report burning 
from fourteen to twenty Ibs., and with soft 
coal from twelve to twenty-three Ibs., one 
experienced man claiming to get the best 
results in pounds of water evaporated per 
pound of coal at the latter figure. The gentle- 
man who gave the very low tigures, and who 
was proud of his plant, also gave other data 
regarding it, that seemed to be as remarkable 

jas the low rate of combustion. Out of 
curiosity, the writer made a few simple tests 
with quite amusing results. These we will 
| refer to when we discuss the use of steam in 
the engine. 

There are several things in the manage- 
ment of men will 
differ, and some will favor methods that a 
little thought on their part would show them 
to be wrong, both in theory and practice. 
Take for instance the wetting of fuel, with 
the idea that there is a gain in heat from the 
decomposition and combustion of the gases 

When wet fuel 
is put into a furnace the water simply passes 


furnaces about which 


of which water is composed. 


off as steam, with the other products of com- 
bustion, and isof no benefit to the fire asa fuel. 
It is a benefit however to slightly wet dry 
and dusty fuel, but the gain comes from the 
following causes: First, less of the fine dry 
coal passes off in a cloud of black smoke ; 
second, there will be less deposit in the tubes 
or on other parts of the heating surface ; 
third, the coal wiil more readily coke than 
when dry; and finally, it is more safe and 
comfortable to fire than when dry and 
dusty. 

Probably most engineers have found by 
experience that few things are more explosive 
than a shovelful of dry and pulverized soft 
coal when thrown loosely into a hot furnace, 
Slightly dampen dry 
reasons, but if you wish to decompose and 


coal for the above 


burn water, get a scientific man and _ his 
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apparatus for the purpose, instead of trying 
it yourself in the furnace. You will find it 
cheaper to evaporate the water inside your 
boiler than under it. 

Opening furnace doors to keep down steam 





is another bad practice, and should only be | 
resorted to in emergencies, as When steam is | 
All regular stops can 
from | 


unexpectedly shut off. 


be anticipated, and the steam kept 


blowing off by other methods, such as cover- | 


ing the fire with fresh fuel, closing the‘drafts, 
and pumping in an extra amount of water. | 
The evils of opening furnace doors are not | 
alone confined to the effects of the cold air on 
the boiler, but are equally bad for the grates, 
especially if the fire is clean, in which case 
the incandescent coals will heat the bars, and 
sometimes so much as to sag and ruin them. 
This is presuming, of course, that ash-pit doors 
are closed, which is usually the case when 
the furnace doors are opened for the above 
purpose, 

In case of one or more boilers where steam 
is already on, and it is desired to raise steam 
on another, it is best to allow the pressure to 
accumulate until it is equal to that in the 
still I do not 
consider there is any absolute danger from 
letting from lower 
pressure, provided the valve is opened slowly. 


boilers the steam is already on ; 


steam a higher to a 
The writer once opened a valve from a boiler 
with eighty lbs. pressure to one with forty- 
five lbs. 
to equalize the pressure, which was sixty 


One and a half minutes was taken 


eight Ibs., and the water had raised one inch 
in the boiler that 
part of which probably went over with the 
steam, and a part was the result of condensa 
tion, owing to the lower temperature. There 


had the lowest pressure, 


‘an be no more injury to the boiler with the 
higher pressure than if the steam was taken 
for any other purpose, and the only bad effect 
it could have on the other would be the un- 
equal expansion in those parts of the shell 
above and below the water-line, and as the 
expansion of iron between the two tempera- 
very little, the would 
correspondingly small ; still it is far better to 
strains, the 
pressure equal before connecting. 

The fixtures required for safely operating 
a boiler are quite few and simple, but there 
are a good many appliances that are useful 
and convenient, but strictly speaking are not 
necessary. Such, forinstance, as high and low 


tures is strain be 


avoid those small and have 


water alarms and automatic valves for reg- 
ulating the supply of water. There should 
be a valve in the feed pipe next to the boiler, 
and a good check next to that, so that if any 
obstruction gets into the latter, the valve can 
be closed and the check examined or repaired. 

Safety valves and steam gauges of good, 
bad, and indifferent design and workmanship 
can be procured, and they will give satisfac- 
tion and require attention about in proportion 
to their cost, unless that has been excessive 
owing to useless ornamentation or complica- 
tion. 

For ascertaining the height of water, one 
should never depend entirely upon a glass 
but trying of 
gauges is unnecessary if the former is properly 


gauge, a continual water 


attached. It is an excellent way to take out 
the pet cock usually provided at the bottom 
of the glass, and tap the fitting for a }-inch 
pipe, then put on a valve and run the pipe 
down and into the ash-pit. 
ment there is no need of continually trying 


With this arrange- 


the gauge cocks ; just open the valve and the 
water instantly disappears from the glass and 


steam passes down through it until the 


| swinging 


AMERICAN 


a machine intended for hard and reliable 
duty, should possess simplicity of construc- 
tion and operation, and accessibility to all its 
parts, for adjustments and repairs. There 
has been a great improvement during the 
past twenty years in the latter respect, most 
builders now making the water ends with 
and reliable 
regulating the valve motion, and setting out 
the packing in the water cylinder without 
removing it. 


studs, means 


There is no piece of apparatus 
about the fire-room that shows good or poor 





for | 
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You enter another fire-room and see the 
| water gradually going down, but the man is 
watching it—he wants it to go down just as 
low as it is safe to have it, before he opens 
the circus with the pump in the corner, that 
has a very dirty and battered appearance. 
Now he goes and opens the steam valve with 
a whirl, there is a groan, and the piston 
jumps over to the other end of the cylinder, 
and a little further than the usual travel. Of 
course this wedges the unworn part of the 
rod into the packing, and it sticks there. 
The valve stem is then pulled, 
kicked, or struck with a battered 
monkey until, either 
from the jar or some other remote 
cause, the rod lets and it 
makes a few lightning-like strokes 
from end to end, but without any 
water. Then some well-tried ex- 


wrench, 


go, 



































pedient at priming will be re- 
sorted to, and the thing will settle 


J°] Fig. 6. 


JaNvARY 31, 1889 






cylinder often goes without oil for hours, 
and then again it will get a copious supply 
of good machine oil, which is about us good 
for the purpose as Fink’s whitewash is for 
lubrication. 





There is no better indicator as 
to how a steam plant is taken care of than 
the condition of the steam 
boiler feeding apparatus. 


pump or other 


Moulding Condensers, Tanks, Hot Wells. 
Cisterns, ete., in Loam. 





By 8S. Bo.LLanp. 

The castings enumerated above vary con- 
thickness, 
some being square, others oblong, whilst 
again others are made in the form of an L. 
Such work is required principally by firms 
whose business it is to build marine and sta- 


siderably as to size, shape and 


tionary engines, and as such firms invariably 
have foundries of their own, it seldom finds 
its way into the jobbing 
shops. Not unfrequently 






























valve is closed, when the water will again | 
This just 
reliable as the gauge cocks, and far cleaner 
to W here 
column is used, the writer usually runs a 
4-inch drip from the bottom of it to the ash 
pit, and connects the drip from the glass 
This piping should be 
with the burrs carefully trimmed 
ends so that a free passage may be 
the left 
or dirt to stick to. 


resume its proper level. is as 


and easier operate. a water 


yvauge into that pipe. 
of brass, 
from the 
had for 
sediment 

Of the different methods for boiler feeding, 
the steam pump is more generally used than 
There 


styles, most all of which have some special 


water, and nothing for 


any other. are numerous makes and 


points of excellence. A steam pump, being 


| taken care of. 





treatment as quick as the average well-made 
steam pump, 

You 
pump moving noiselessly along at an even 
speed, with little or no delay at the end of the 
its parts all look clean, and the 
packing and joints are tight. 


may enter one fire-room and see a 


stroke ; 
This pump is 
It gets asmall but regular 
supply of good cylinder oil. and its different 
parts are only adjusted when they need it. 
There are more pumps injured by ignorant 
attempts at adjustment than by any other 
means, unless it be from sheer neglect. 

















the latter firms, should 
they receive an order for 
anything in this line, will 
sublet it to some engine 
shop, believing that such 
work is too difficult for 
them to risk their money 
upon. 

There are large numbers 
of loam moulders of con- 
siderable experience with 
the spindle and sweep, who 
would hesitate to start on 
this class of work without 
some previous instruction. 
It in part, for their 


1S, 



























benefit that these directions 
are offered, although, as 
will be discovered further 
on, they are eminently 
adapted to the student as 
well, 

sy taking a square tank 
or hot well, 4 feet 6 inches 
and the in 
depth, and showing how to 
mould it, we shall master 
the principles which, with 
slight will 
enable us to make any of 
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moditications, 








the above mentioned cast- 
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MovuLpING CONDENSERS, TANKS, Hot WELLS, CISTERNS, ETC., IN LOAM. 


down to work, and it won’t be stopped, 
either, till there are a few buckets full in the 
It 


pump, to stop it, as long as there is room for 


dome. is too much trouble to start that 


any more water. 
Now alike 
when they were put into their respective 


these two pumps were just 
places ; all the difference has been in the way 
The latter has 
been packed with hard, coarse material, that 
has worn the rod, making it stick at the ends 
of the stroke, and also leak air, and lose its 


suction the moment it is stopped. 


they have been taken care of, 


The steam 





ings. 
' Fig. 1 illustrates the 
foundation part of this job, 
when it is intended to cast the bottom 
of the casting uppermost in the mould; 


the frame B, from which the cope and core 
are to be formed, rest upon the prepared 
This frame all the pattern 
needed for moulding such a casting as we 
have in hand. 


1S 


seating C. 


Fig. 2 is a sectional elevation of the mould 
when finished and closed together. The 
foundation plate A must not be less than 2 
inches thick if it is made plain on both sides, 
but if a flange is formed all along the outer 
edge 8 inches deep and 14 inches thick, the 
plate will answer if made 1} inches in thick 
ness. The latter is the best foundation plate 
in all cases, especially when cross-ribs are 
added according to the strength required. 

It will 
large enough to allow a 9-inch wall being 
built on all sides, and in this case a 12-inch 
hole is left in the center at D. (1t will be well 
to refer to both figures, as the lettering is the 


be seen that this plate is made 


same in each). 

It may here be observed that it is not neces 
sary to use a spindle and center to mould 
this casting ; two straight-edges may be set 
to the correct height, and the bearings swept 
off direct third Should there 
be a spindle, then a parallel sweep may be 
used for the purpose 


with a one. 
; in either case the direc 
tions given will serve. 

After the foundation plate has been set 
down level, begin by setting thereon one 
course of brick all over, as shown, on which 
a bed must be swept to form a bearing for 


the cope ring #. When this has become 
hard enough, center the frame and mark off 
its outline, then build another course of 


bricks inside the line, allowing for a thick 


ness of loam with which to form a joint or 
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guide, as seen at C, Figs. 1 and 2. 


tom of the mould, and it is on this bed that 
the frame is seen to rest at Fig. 1. When 
forming this guide, be sure to give the re- 
quisite taper for quick clearance. 

The best method of separating all such 
joints is to brush oil over the surface and 
sprinkle thereon a little parting sand. When 
this is done, bed down the cope ring, as seen 
at H, Fig. 2. 

This ring 
made to correspond with those on the founda- 
tion plate, as shown at Fig. 3. 

Before commencing to build the cope, brush 
a little oil over the frame, to prevent the loam 
from adhering to it ; and in laying the bricks, 
observe the rule to keep them half an inch 


must be strong, with the lugs 


back from the surface of the mould. The 
strickle for sweeping out the spaces will 


serve as a guide in building. 

As shown at Fig. 2, the brick-work is con- 
tinued as far as F’, at which place a binding 
ring is set on. This ring serves two pur- 
poses ; it prevents the mould from splitting 
when it is being lifted, and also stiffens the 
wall sufficiently, in this case, to prevent 
damage from ramming. When the walls 
are deeper or longer than those under con- 
sideration, more of the binders are needed ; 
and it may be found necessary, in some cases, 
to still further strengthen them by bolting 
the upper to the lower plates, as seen at A, B 
and C, Fig. 4. 

The remaining courses of brick over the 
binding plate are set so as to leave half an 
inch for loam, with which to finish the walls 
true to the top edge of the frame. When 
this has been done, and the spaces swept off 
as correctly as possible, the frame must be 
withdrawn and the cope lifted away. 

After replacing the frame, proceed to build 
the core after the manner shown at Fig. 2. 
Form a 9-inch course along the outside and a 
circle at the center, corresponding to the hole 
in the foundation plate, which is 12 inches, 
and set in halves and pieces of brick between. 
Leave wide spaces for fine cinders to be packed 
in; this forms a continuous vent from cir- 
cumference to center at each course of bricks 
all the way up. Itis best to bed all the bricks 
on mud, and (excepting next the casting) use 
no more than is necessary to give a firm set 
to the bricks ; this, in conjunction with the 
cinder packing, gives solidity to the core, and 
enables it to withstand the pressure exerted 
against the sides when the mould is poured. 
Again, these cinders will be found service- 
able when you dig out the core immediately 
after casting, which would require to be 
done in this case if the tank was under 3 
inch thick. 
being one inch in thickness, there is no dan 
ger on account of shrinkage, if the instruc 
tions are faithfully 
remembering to allow wide spaces between 
the bricks endways of the walls of the core. 

The 12-inch hole left in the middle of the 
core will be a great help in drying, if the 
hole in the center of crown plate be left 
open, which it must be until the mould is 
placed in the pit for closing ; it can then be 


But the one under consideration, 


followed ; especially 


plate at G, and then finished by inserting a 
dried plug of loam. 

The crown plate //, for a job of this kind, 
would require to be } inch thick, and 
inch clearance on all 
seen are three inches long. 


one 
sides. 
Let plenty of 


holes be cast in the plate to allow the gas | 
from the upper surface to pass freely to the | 


center of the core. To do this effectively it 
is best to rest only six inches of the outside 


of the plate on mud or loam ; this will serve | 


to bind the core, the rest will do of fine 
cinders. The connection is then made by 
filling more cinders amongst the prickers to 
the depth of an inch, and if the casting must 
be run on the crown, as is sometimes advis- 
able, cover with the regular loam mixture, 
pressing in dry brickbats to absorb the moist- 


ure, 


In very thin bottoms it is always best to | 


run on top, spreading the gates from the 
center, as seen on covering plate, Fig. 3. In 
the event of running all the iron down the 
sides, as at J, Fig. 2, the loam for the crown 
should be made very open and weak, water 


| 
The bed 
swept on this course of bricks forms the bot- | 


The _ prickers | 
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in some instances being preferable to clay- 
wash for making the loam with ; for, should 
the surface be close and hard, the metal will 
sometimes refuse to rest on it quietly, and 
After 


top and side spaces as before directed, and 


then bubbles ensue. striking out the 
after the core has hardened well, take off the 
frame and finish in the ordinary way. 

The covering plate for this job is shown in 
section at J, Fig. 2; 
at 


it is also seen in position 
3. Any 
further explanation of this plate, other than 


the view of closed mould, Fig. 
is to be got from a study of the views men- 
Suftice it 


to say, be sure to have it strong enough, 


tioned, would be superfluous. 


in this instance not less than two inches 
thick. 
To prepare this plate, it may be either 


swept with the spindle or struck off to straight- 
edges, dry sand facing being rammed on it 
rather than loam, as the latter leaves a hard 
surface, against which the metal does not al 
ways rest kindly, as is the case when the 
former mentioned material is used. 

Fig. 3 fully explains the closing and secur- 
ing of this mould; one of the four slings is 
seen in position, also one set of packings 
When all four sides 


under the cross. are 
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above ; if wider than three inches, lay an 
a length 


the 


iron rod alongside each brick, of 
sufficient to 
weight over the flange. 


act asa counterbalance to 

In the case of a plain casting, it is unneces 
sary to bolt down the core, but when flanges 
introduced as described, anchor of 


are an 


some kind is indispensable. For all ordinary 
cases the method shown at / will answer the 
purpose, but should the flange be required of 
width, the at 


that part would necessitate extra precautioas 


ordinary increased pressure 


to resist it, otherwise the core will rise and 
the casting be lost. In such a case the bottom 
bed must 
flange, a pattern for which can be dispensed 


be struck wide enough for the 
with by simply making a temporary frame, 
thickness of 
which to form a bearing for the covering 


as high as the flange, with 
plate. 

This covering plate must be prepared to 
set over the flange when finished, and bolted 
the 
holes cast to correspond with each other in 
both plates. 


securely to foundation plate, through 


When branches, brackets, ete., are to be cast | 


| 

| 

| 

| 

Reg: 

jnes it is important that greater strength be 
| 








guide marks be made, to insure the correct 
closing of the mould 


To make this casting with the bottom down, 
as seen at Fig. 4, we must make an entire 
change in the methods of working, as will 


be observed if Fig. 4 is studied carefully. 

In this case, when the cope or outside has 
been built and lifted away, the bottom of the 
mould be swept off and finished, and 


When this has sufficiently hardened, a bed of 


must 


sand, equal to the thickness required, must 
be rammed over it ; also let the bottom plate 
H be prepared and dried, after which it is 
turned over and Jaid central the thick- 
The frame is then replaced for build 
ing the core, built 
solid ; a 9-inch wall will serve the purpose, if 


on 


ness, 


As seen, this core is not 


binding plates are set in, as shown at J and 


J. These binders are needed to help resist 


the pressure which comes against the walls 


When the mould isin cast. In larger cast 


imparted to the walls. This may be done by 


| bolting the binders together, as at A’ and ZL ; 


| 
| 
| 


onthe tank or hot well, the patterns of such | 
may be secured to the frame by inserting a | 


cross-bar, on which to screw | 


them fast, then build around 
in the regular way. Fig. 4 
shows three branches, D, EZ, 
F, 


explaining as many different 


drawn for the purpose of 














of the 
core and covering cake. In 
all three it that a 
guide bearing for the cover- 


methods setting in 


is seen 
ing cake is prepared true to 
the face of flange; this bear- 
ing may be a part of the pat 
tern, or it may be swept by 
a strickle, kept in position 
by a center pin. 

At D, the covering cake is 
first set up and made fast ; 
the core is then to be pushed 
through until the 
firmly fixed into the seating 
prepared for it in the body 
core, 








is 


end 











At E, 
and core are in one piece, 
whilst at / the core is sup 
posed to have been centered 


the covering cake 


by chaplets or studs, and 
the covering cake slipped on 


the job in hand. 
If a branch be required on 
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packed thus, eight places are caught instead 





By adopting this method, the plate 
Additional 
props can be introduced at any other point 


of four. 


is prevented from. springing. 


To carry off the gas generated in this core 
when the mould is: poured, let a trench be 
dug, 12 inches wide, from the center of the 
| bed on which the core is to rest, to the walls 
lof the pit. Have filled 
| cinders or ashes, and connect with a pipe, 
| which will the pit, if the 
whole pit is to be rammed ; but if curbs are 


this trench with 


reach the top of 


| 
| used in which to ram the mould, escape for 
ithe gas may be provided for by leaving the 
}end of the trench uncovered. There is abso 
| lutely no danger of an explosion with a core 
| built as herein directed, and the trench pre- 
pared as above. 

So far we have only been moulding a plain 
casting ; we will now inquire into the mode 
of procedure where branches, flanges, brack 
ets, etc., are added. 

Sometimes internal flanges are required, as 
at K, Fig. 2. These 


and set to place when the frame has been set 


must be made. loose, 


back on the bed to build the core. In the event 
of 
wide, a course of bricks, laid endways over 
it, will be all that is needed to carry the wall 


such flange not exceeding three inches 








PUNCH. 


the bottom of the mould, it 
will be found easy of aecom 


plishment, if the method 
shown at G, Fig. 4, be 
adopted, It will be seen that the space 


betwixt the flange and the body of the cast 
ing is blocked out, and a coreinserted to form 
This 


many ways, but the one shown, bolting to 


such space. core may 
the foundation plate, is the safest. 

When branches come on the top, the meth 
the 


Have the hole in the covering 


od illustrated at Fig. 5 will be found 
most simple. 
plate made large enough to slip over the 
flange of the branch easily (this obviates the 
breaking of the covering plate), and when 
this has been swept, finished and dried, let it 
the 


cope before it (the cope) is lifted off the seat 


be turned over and set on the joint of 
ing ; the pattern for the branch in the mean 
time having been secured to the frame by 
means of the cross-bar alluded to above, and 
A few cranked irons, 
the 
bricks, with which the wide space is filled, 


propped underneath. 


as seen, will serve to carry loam and 


over which the building can be continued to 
the top. If for any reason it should be re 
quired to turn the top plate over again, the 
brickwork round the branch can be secured 
to the plate, by using another plate made to 
thereon, with lugs A 


having holes cast 


in to correspond with staples B, cast in the 


rest 


covering plate, and by this means binding 
all together with hook bolts. 
Before lifting off the covering plate, let 


and in the case of very extended surfaces it 
will be necessary to prop each side to its op 
posite, by an arrangement of studs or joists, 
firmly wedged in. 

In some jobs it is possible to obviate very 
much of this bolting and staying, by build 
of 
circle, and filling in the corners with open 


ing an inside course bricks to a true 


brickwork and cinders, as shown in plan at 
Fig. 7. 

The 
shown 


of 


to come under 


lifting staples, two which are 


at M and N, 
the holes cast in the inner lugs of the cover 


are set 
ing plate; a plan of which plate is shown at 
Fig. 6. 

The core is to remain resting on the thick 
ness, until the whole mould is finished and 
dried ; the cope is then closed over the core, 
the covering plate brought into position, and 
the core firmly bolted up to it. The whole 
is then to be lifted off the seating by hitch 
ing to the cope ring, and when the sand 
thickness has been removed, lowered back 
in its place. 

It will be readily seen that, to make these 
castings in the manner treated of last, all 
the plates and rings must be made much 
stronger than is called for in the former case, 
because the covering plate sustains the core, 





last. All of these methods | 
will be found equally ap 
plicable, according to the 


circumstances which govern | 


| the cope ring must lift cope, top plate and 


}core, and the bottom plate and cross must 


|}resist a pressure equal to four times the 
| . . . 
}amount exerted in the former instance. 
.<-: 
| 
| The Lowden Bank Punch. 
| - 

In drawing a check, draft or bill of ex 
|change, it is, of course, desirable to mark it 
in such a manner that the amount cannot be 


| changed or raised ; and as the law makes the 
| drawer of the check or draft responsible if he 
| fails to use all the means at hand to protect 


bes same from fraudulent alteration, the use 
lof check punches is constantly increasing, 


Ac 
companying this are engravings which show 


and by many are considered a necessity. 


be secured in| the appearance and construction of the Low 


den bank punch, a machine which has re 
been placed upon the market, and 
feat 


| cently 
which, while it embodies the essential 
ures of other machines of its Class, has some 
which are peculiar to itself, by which the 
feed is made automatic and positive, and the 
operation quite rapid, 

The machine consists essentially of an outer 
frame or casing, in the front part of which is 
of 
pressed down through corresponding open 


a row eleven punches, which may be 


ings in a steel plate below, which answers as 
the 
to which is attached the 


die. Inside the frame is a small carriage, 


hand lever shown. 


To the same carriage is hinged a thin plate. 


which carries two small rollers. This plate 
is pressed down by the action of a spring, 
and may be lifted by the tinger when the 
paper to be punched is placed under it, 
where it is held between the two rollers 
and a third one, which is underneath, and 
is called the feed roller. This feed roller 


is turned slightly during the upward move 


ment of the hand lever, after being depressed, 


and thus the paper is carried forward suffi 
ciently for the succeeding space. The car 
riage Carry ing the lever, the guide and feed 


A. 


rolls, and the paper, can be moved along 
from side to side, so that the lever, when 
depressed, will carry down with it the desired 
punch, the character of which is indicated by 
the numbers placed upon the frame above, 
In operation, after the paper has been put 
in place the hand lever is moved to the ex- 
treme left and depressed, which punches 
out the § mark. As it the paper 
automatically moved along for the next space 
by the rollers, and the lever is then moved to 


rises, 1S 


any other desired figure, of course carrying 
the rolls and the along with it. 
It is again depressed, and the opera- 
tion is repeated until all the figures are 
punched out, when it is returned to the 
left and the $ pre- 
vent other figures The 
plate in front has slots in its 


paper 


mark repeated, to 
being added. 
vertical 
upper edge, into which the lever fits, 
the of 
are enlarged to make the 
them easily, they serve to center it ac 
curately over the given punch, and thus 
bring the paper the exact proper 
position. Fig. 2 is a vertical cross-section 
of the 
struction and operation will readily be 
understood. It is muanufactured by The 
Hoggson & Pettis Mfg. Co., New Haven, 
Ct. 


and as ends these slots 


upper 


lever enter 


into 


machine, from which its con- 


> 


Practical Drawing. 


By J. G. A. MEYER. 





SIXTY-NINTH PAPER. 
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582. In Fig. 426 (last paper) we found 
the length of the straight line 7 m by 
laying off on it a number of equal spaces 
127, 2737, ete., and since the length of the 
line 7m represents the whole length of 
the development, we made the number of 
spaces on / mm equal to twice the number 
of spaces laid off on the semi-circumfer- 
ence of the ellipse in Fig. 424 A. This 
way of finding the length of the line / 1m 
is the simplest one, and in many practical 
cases it will give results sufticiently accu 
rate, provided the spaces laid off on 
the circumference of the ellipse are small, 
say not exceeding 1 or 14 inch in ordi 
nary boiler work ; in fact, the greater the 
number of the will we 
approach the true length of the line / 1. 


spaces, nearer 
In this manner we can obtain a degree 
of accuracy which will satisfy all prac- 
tical cases; yet theoretically, the length 
of the line 7 m, obtained in this way, will 
be somewhat short, as explained in Prob- 
lem 58. It may therefore be sometimes 
desirable to find the length of the line 
lm, or, in other words, the development 
of the circumference of the ellipse, by 
calculation, 

The following rule 
from the Civil Engineers’ Pocket-Book, 
by J. C. Add the squares 
of the major and minor axes, divide this 
sum by 2, and call the quotient A, Next 
subtract the minor axis from the major 


has been taken 


Trautwine. 


axis, and square the difference ; divide 
this square by 8.8, and subtract the quo- 
tient from A; 
the remainder, and multiply this square 
root by 3.1416; the product will be the 
required circumference, or the length of 


take the square root of 


lm. Representing this rule by symbols, 


we have, 


Circum. = 8.1416 { (= + “). 


Where D 

d 

Example: Let the length of the major 
axis be 4 feet, and the jength of minor axis 


(D — d)* 
8.8 
major axis, 
minor axis. 


34 feet, then the circumference of the ellipse 
will be 


8.14164 = | = (: 
» 


3.1416 164 12.25, 25 
/(E*) - & 


11.781 feet. 
If D exceeds 5 times d, then, instead of di 
viding () — d)* by 8.8, divide it by the num 
ber in the following table. 
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D Divide by D Divide by 
6d 9 20 d 9.8 
Vd 9.2 25 d 9.87 
8d 9.3 30d 9.92 
Qd 9.35 40d 9.98 
10d 9.4 D0 d 10.04 
12d 9.5 60 d 10.10 
14d 9.6 Od 10.17 
16d 9.68 80 d 10.23 
wd 9.75 100 d 10.35 
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3m, perpendicular to elements of the cylin- 
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Comparing the two methods of finding the 


drical surface, or, What amounts to the same | development of the cylindrical surface of an 


thing, draw these lines perpendicular to the 
axis 5a 5f; also through the point f draw a 
line perpendicular to fa. 
distance from the element fa draw parallel 
to it the line m r, terminating in the line a / 
and f p. From the point m as a center, and 
with a radius equal to the arc 624 (or any one 
of the ares, as 26 3b, 3b 4d, etc.), Fig. 429, 
describe a short are cutting the line 2a 2m in 
the point 2, from the point 2/7 as a center, 
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983. Second method of finding the develop-| and with the same radius as before, describe 
ment of the cylindrical surface of any a short are cutting the line 8a 3 in the point 


oblique cylinder. 

Let a 9a, TOP, Fig. 427, be the vertical, 
and 4 5d 9) 5d the horizontal projection of an 
oblique cylinder ; it is required to find the 
development of its cylindrical surface. Di 
vide 5d, 96 (Fig. 
129), in any number of equal parts, say eight; 
3), 4h, ete., 
draw vertical lines terminating in the points 
Qu, 8a, da, ete., Fig. 
Through the latter points, and also through 
8a 


the semi-circumference +, 


») 


20, 


through the points of division 


SS ied 


on the base a 9a, > a 


the points a and 9a, draw lines a /, 2a 2m, 






dm, in a similar manner find in succession 
the points 47, 5m, etc.; do not change the 
radius with which the short ares are described. 
Through the points m, 2m, 8m 3 Z r l 
draw a curve; also through the same points 
draw lines perpendicular to the line 7m, and 
make the length of the lines 2m 2p, 8 8p, 
and through the extrem 


etc., equal to mr; 


ities 7, 2p, Bp, ete., draw a curve. The sur- 
face bounded by the curves / 9m m, p 9p r, 
4128, is 


the development of the cylindrical surface. 


and the straight lines / p, mr, Fig. 








oblique cylinder, we notice that in the first 
method the smallest cross-section of the cy] 


At any convenient | inder must be known ; in the second method, 


the development is found without knowing 
the smallest cross-section of the cylinder. 
534. Again, in Fig. 426 (last paper), the 
lines / p, 2m 2p, 3m 3p, ete., are all at equal 
428, the lines / p, 2m 
2p, 38m 3p, 4m 4p, 5m 5p, when correctly 
drawn, are not at equal distances apart. 
Measuring the distance between the lines 
Lpand 2m 2p in Fig. 428, we find that 
these lines are further apart than the lines 
2m 2p and 38m 3p; the distances between 
the different lines decrease up to the line 
dm Sp, the distance between the lines5m 5p 
and 6 6p will be equal to that between 41 
4p and 5m 5p; from the line 5m 5p up to 
the center line 9m 9p of the development, 
the distances between the lines increase, 


distances apart ; in Fig. 


so that the distance between the lines 87 
8p and 9m 9p is equal to that between / p 
2m 2p. 

535. In Fig. 480 we have shown por. 
tions of two cylinders, ab ¢ d and a d ¢ fe 
with the plane a d of their intersection 
bisecting the angle formed by the axes g 
A and ¢g,; in other words, the line ad is 
drawn in such a position as to make the 
angle ¢ ga equal to the angle a g hk. In 
cases of this kind the base 4 ¢ of the eylin- 
der « } ¢ d will be equal to the base e f of 
the cylinder ade f,; that is to say, if } 
ec is a circular base, then ef will also be a 
circular base, and the size of one will be 
equal to that of the other. Again, if ) ¢ 
is an elliptical base, then e J will also be 
an elliptical base, and, of course, both 
will be equal in size. 

In Fig. 431 we have shown two cylin- 
ders 7b ¢dand a de f, whose plane a d 
of intersection does not bisect the angle 
formed by the axes 4a / and 7 4a, that is 
to say, the angle ¢ 4a a is not equal to 
the angle a4ah. In cases of this kind, 
the base } ¢ of the cylinder a bed will 
not be equal to the base e f of the cylinder 
adef, thus, if the base } ¢ is cylindrical, 
then the base ¢ f will be elliptical; in short, 
the cylinders a bed and ab ef will be of 
different forms or kinds, 

Indeed, with a little thought, the truth 
of these statements should become ap- 
parent without any particular geometrical 
demonstration, 

Notice, for instance, the line a d in 
Fig. 431. This line is perpendicular to the 
elements a }, dc, and since these elements 
are at equal distances from the 
projection, it follows that the line a d 
must represent the true distance between 
the elements a 6, ¢d. But the line a 4 also 
joins the extremities of the elements a « 
and df, and since the line a d is not per- 
pendicular to these elements, it cannot 


plane of 


show the shortest or the true distance be- 
tween the lines ae and d f’; the line ef, 
which is drawn perpendicular to a e and 
d f, represents the shortest, or true dis- 
tance It must 
be perceived that, under these conditions, 
é f must be shorter than a d; and since a 
d is equal / ¢, it follows that e f must be 
shorter than dc. If, now, the base 6 ¢ is 
then b ¢ 


between these elements. 


a circular one, represents the 
diameter of this base, and the line e f 
represents the minor axis of the elliptical 
base of the cylinder a de f. 

If it is required to find the development 
of the cylindrical surface a be 7, we may, 
in doing so, follow the first method given 
in Art. 581 ; or we may follow the second 

method given in Art. 5383. Probably the first 

is the most practical one ; we will briefly show 
its application. 

536. Let it be required to develop the cylin- 
drical surfaces shown in Fig. 431. Draw the 
semi-circle / 4/7 7/ (Fig. 481 A); divide the 
diameter / 7/ into any number of equal parts, 
say six; through the points of division 2, 3, 
etc., draw the verticals terminating in the 
base ad. Through the extremities 2a, 3a, 
etc., draw lines parallel to center line 4a k, 
and make 2m 2x equal to 2.2/; 3m 8x equal 
to 3 3/, and so on in succession, thereby 


obtaining the points 2x, 8x, etc. Through 
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these points draw a curve and complete the 
ellipse m 4n 7m k, which will be the smallest 
cross-section of the cylinder a de f. 

To avoid confusion of lines in what to 
follow, draw another elevation of the cyl 
inder ade, as shown in Fig. 482; also 


is 


draw its smallest cross-section directly above 
it, as shown in Fig. 482 A ; in short, let Figs. 
432 and 432 A be exact duplicates of the cyl- 
inder a def, and its smallest cross-section, 
shown in Figs, 481 and 481 A. Divide one- 
half of the circumference of the ellipse in 
Fig. 432 A into any number of equal parts, 
say eight, and through the points of division 
2, 3, etc., draw verticals terminating in the 
Find the length of the line m 4, 
Fig. 433, either by calculation or by laying 
off on it, in succession, twice the number of 
spaces as spaced if on the semi-circumference 
of the ellipse. Through the points 2”, 
etc., obtained by laying off these spaces, 
draw lines perpendicular to m / ; make 


2m 2n equal to 2e a; 


base a d. 


3m, 


mn equal toea; 
3m 8n equal to 8e 8a, and so on, in 
succession. Through the points 7, 2 7, 
3n, etc., draw a curve, and thus com- 
plete the outline of the shaded surface, 
which is the development of the cylin- 
drical surfaceadef. Ifthe length of 
the line m & has been obtained by calcu- 
lation, then divide it into twice as many 
equal parts as spaced off on the circum- 
ference of the through 
these points of division draw verucals, 


semi-ellipse ; 


and then proceed as before. 

The development of the cylindrical 
surface a bed (Fig. 481) is represented 
by shaded rectangular surface rst 1, 
Fig. 434. The breadth r ¢ is equal to a 
b in Fig. 431; and the length r s is 
equal to the diameter } ¢ x 3.1416. 

Comparing the developments shown 
in Figs. 433, 434, we find that the 
length 7 s is greater than mw & ; this is as 
it should be; with a little thought the 
truth of this statement will become ap- 
parent. It should be remarked 
that the length of the curve n 9n J, 
when straightened out, will be equal to 
the length of the line 7 s. 


also 


Routing Machine. 


The accompanying illustration repre- 
sents a routing machine. The purpose 
of this machine is to cut down the sur- 
faces which are 
engravers’ blocks, leaving the surface 
from which impressions or prints are to 
be taken, in bold relief. The depres- 
sions are cut by a vertical cutter, rota 
ting very rapidly ; for ordinary work 
the cutter makes about 12,000 revolu- 
tions per minute ; for very heavy work 


to be depressed on 


this speed is somewhat reduced. These 
machines are well adapted for routing 
wood, zinc, brass, or other metals such 
as are used by engravers, and are de- 
signed for routing process engravings, 
electrotypes, stereotype plates, either 
blocked unblocked ; letter 
blocks, wood cuts, pine tints, showbill 
cuts, label work for the 
manufacture of fine paper hangings. 

The countershaft at the left-hand side 
of the machine (shown in plain outline) trans- 
shaft, the 
which is enclosed in a hollow 


or brand 


and blocks 


motion to the vertical table 
of 
upright standard or post. 
this post is again enclosed by the bearing of 


mits 
lower end 


The upper part of 


the horizontal arm, carrying at its further 
end a small vertical shaft with the two flanged 
pulleys. The lower part of the upright 
standard is enclosed by the bearing of the 
guide for the cutter bar. This guide is pro- 
vided with suitable friction rollers, so as to 
give the cutter bar an easy, yet a perfectly 
steady and accurate horizontal motion. The 
front end of the cutter bar is formed into a 
round handle, which the wooden 
guide, supported by two short columns near 
the front of the machine. 

The cutter head works between two slides, 
which are bolted to the cutter bar. The verti 
cal cutter spindle is hollow, containing the 


rests on 


clamping device for the cutter; the milled 


nut on top of the cutter spindle is for 


the purpose of clamping and releasing the 
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cutter shown at the lower end of the spindle. 
The small handle on top of the cutter head 
is for the purpose of setting the cutter to any 
desired depth. 

The manner of transmitting motion to the 
cutter is plainly shown in the illustration, 
and needs little description. A light lever en 
gages with the underside of the cutter bar ; 
the fulcrum of the former is hidden by the 
latter, as shown in the illustration. The pur- 
pose of this light lever is to move the cutter 
bar to and fro in its guide. 
be adjusted so as to obtain more or less pur 


This lever can 
chase ; it can also be quickly moved into any 
convenient position on the underside of the 
cutter arm while the machine is running. 
The work which is to be routed is held in 
the vise, one jaw of which is shown near the 
underside of the light lever. This jaw is 
quickly moved into any required position by 
means of the small hand-wheel shown behind 


— 
2 
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it. The other jaw is hidden by the wooden 
cutter bar guide; it is used for clamping or 
releasing the work, and is operated by the 
handle projecting from under the edge of the 
table. 

The operator, taking hold of the cutter bar 
handle with his left hand, and with his right 
hand taking hold of the light handle, has 
complete control of the movement of the 
cutter, and is enabled to guide it readily and 
accurately along any line drawn on the wood 
routed. The guide 
for the cutter bar is pivoted, which enables 
the operator to lift the cutter sufficiently high 
to clear any of the raised surfaces, and thus 


or metal which is to be 


move the cutter into other positions where 
routing is required. 

This machine has, together with its re 
quirements for general routing, the special 
advantage of cutting straight and parallel 
to 
nently valuable for many kinds of 


lines—a feature, it is needless say, emi- 


work. 


Quite a number of these machines are now in 
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use, and, we understand, give excellent satis 
faction, enabling the operator to rout very 
closely to the lines, and into the most intri 
cate parts of the work, with precision and 
rapidity. These machines are manufactured 
by John Royle & Sons, Paterson, N. J. 

lie - 


Business and Meehanical Ability. 


It is often a misfortune to men engaged in 
the machinery and engineering trades, either 
that their knowledge is confined to the purely 
business part of it, or that they are mechanics 
pure and simple. Our contemporary, the 
AMERICAN MACHINIST, has some remarks on 
this subject which are interesting and worth 
perusing. The combination of the two qual 
ities in a proper degree is not: frequent, and 
we thoroughly agree with our contemporary, 
that the possession of them in one man gives 
that person an advantage in conducting an 
engineering business, which will stand him in 
good stead. The moral of this appears to be 
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that the training of a youth should be of a 
more all-round character than is usually the 
now. The well-to-do parent often de 
sires his son to attach himself to the pro 
fessional of the business, because it is 
more select, and the youth, consequently, is 
apt to look down on the department worked 
by the mere clerk, This is decidedly a mis 
take. We could recall instances where the 
despised clerk has, by force of his business 
training and acumen, made his way side by 
side with a clever engineer, until the latter 
has found himself at last under the direction 
and employ of his former despised rival. It 
would seem to be the case that a clever busi 
ness man can push even an article of medi 
ocre merit, and succeed in makiug it ‘‘ go,” 
where a mechanic, who knows he has a good 
thing, will fail utterly. The business man 
has studied his public, and knows how to buy 
and sell. He recognizes the value of adver 
lising, and how to put his goods in a taking 
way before customers, satisfying himself with 
an average quality of work which will leave 
hima profit. On the other hand, the me 
chanical man studies his machine, and know 
ing its merits, satisties himself that the world 
will be bound to recognize its superiority. 
It is difficult for him to believe that a really 


Case 


side 


) 





good thing needs to be pushed, and he finds, 
perhaps too late, that his machine is neglect- 


ed in favor of a more widely pushed but 
inferior rival.—7he Machinery Market (Lon- 
don). 


LETTERS FROM PRACTICAL MEN. 
Boring that Cylinder, 

Kditor Ane rican Vachinist m 

Mr. Platt’s letter, in your issue of Jan. 17th, 
seems to invite suggestion as to the reason 
why the end of the cylinder last bored should 
I don’t think it 
is a case of elliptical boring, and that subject 


be larger than the first end. 
is well explained in the same number, so it is 
useless for me to try to say anything about 
it. From the way that Mr. Platt’s bar was 
that 
could not have been much out of. line. 


the center 
If it 
out of the way with that bar I can 
only figure a difference of .00001 


mounted it is fair to assume 


were 4 
in the 
two diameters of the ellipse. 

3ut suppose the cylinder to have been 
bored first with a heavy cut and pretty 
well heated, and then the last cut started 
before the cylinder was allowed to cool. 
If the last cut was very light, as it 
should be, that the 
cylinder cooled down considerably while 


we may suppose 
Then 
the end tirst bored must be smaller than 


the last cut was going through. 


the last end by just the amount that the 
cylinder cooled and contracted during 
the boring. 
of 50 
der, 


A reduction in temperature 
would give .008" in a 10” eylin- 
large enough to 
readily detected by the calipers of the 
that the 
cutter bores a perfect hole of uniform 
diameter the whole length of the eylin- 
der, but that the whole cylinder is 50 


an amount be 


average machinist. I assume 


warmer at the beginning of the last bor 
ing than at the end of it, so that the end 
first bored cools 50° more after boring, 
and contracts .J03'° more after boring, 
than the last end of the cylinder does. 
Any difference in the bore traceable to 
this cause could, of course, be avoided 
all 
night and starting the last cut the first 


by allowing the cylinder to cool 


thing in the morning. 

The other cause, helping to produce 
a result such as Mr. Piatt speaks of, I 
When 
the cutter is started on the last boring, 


do not know how to eliminate. 
has been 
In either 
case, Of Course, as it begins the cut it is 


it is either a new cutter or it 


taken out and re-ground, 
cold, and it naturally warms up and ex 
pands as it cuts, so that, from this cause 
also, the cylinder will be larger at the 
lastend. The cutter naturally warms 
up very soon, and by the time it has 
gone in two or three inches it is prob 
ably as warm as it will be, and the 
small bore at the end will mostly be 
removed by the counter boring. 

If Mr. Platt measured the bore of the 
cylinder immediately after the cut was 
finished, of course the last end of the 
cylinder would be the warmest, and con 
be 


cold 


sequently the largest. It) should 


measured in cold” iron 
blood. 

If the first evt through the cylinder showed 

the the last end larger than at the 

first end, which I cannot the 


case must be a desperate one, and my argu 


and = in 


bore at 


believe, then 
ment from the cooling of the cylinder does 
not apply, and I offer with fear and trembling 
another explanation that will certainly fix it. 
Supposing the bar to have a single cutter, as 
Mr. Platt 
mark that seems a slow and expensive way 


seems to say—although I may re 


to bore cylinders—why might not the side 
of the bar where the cutter was, become 
hotter than the other side of it’ So far as 


the bar was heated by radiation from the in- 
terior of the cylinder, it would heat uniform- 
ly all around ; but so far as it was heated by 
from the cutter, it cer- 
tainly be heated the most at the side nearest 


conduction would 
the cutting end of the cutter, and any me 
chanic can see that, if that side of the bar be- 
came elongated by heat, the bar would be 
of truth 
the point of the cutter, and the cutter would 


thrown out more or less—toward 























































































necessarily bore larger. <A_ little difference 
in the heat of the two sides of the bar could | 
make a very perceptible difference in the | 
boring. 

If I had that bar and I found that it was 
playing such a trick upon me, I would go 
in for having a little fun with it. As soon 
as one cut got through the cylinder, and be 
fore the bar had time to equalize the heat in 
it, I would start another cut in the cylinder 
with the cutter at the other side of the bar. 
I flatter myself I would be able to bore a 


very peculiar cylinder. One only gets a 
chance to do such jobs as that on paper gener 
ally. FRANK RICHARDS. 
Photographing Patterns, 

Editor American Machinist: 

The following plan for keeping track of 
patterns does the business: 

Spread a white paper on the floor, lay pat 
terns on it in proper order, place on each pat. | 
tern a small square of white paper on which | 
is printed a black, plain figure, beginning | 
with one, two, three, etce.; these may be cut 
from an old calendar, or painted purposely. 
Directly over the patterns suspend by any 
suitable means a photographic camera, and 


| 
| 
| 
| 
| 


From the negative thus obtain- | 
| 


you have it. 
ed, make two blue prints, send one to the 
foundry, and the old problem of marking 
patterns is not only solved, but lost patterns 
are much more easily found ; fora pattern, 
unlike an actress, resembles its photograph | 
every time. STERLING ELuiorr. | 


A Convenient Level, 
Editor American Machinist : 

In erecting small stationary engines (from | 
12 to 40 horse-power) we were troubled a good 
deal The bear 
ing was so narrow that we could not level it 


in leveling the crossheads. 


without using a very short spirit level, which 
was unhandy as well as inaccurate. So we 
got out a piece of iron of sufficient height to 
clear the guide-bars and sides of the frame, 
level. 


on top of which we used a longer 


This was also troublesome and = unsatisfac- 
tory. I therefore determined one day to take 
the time and make a level for the purpose, 
which I did as follows : 

Take first a piece of brass of the proper 
width to suit your bearing, and of the requi 
site dimensions in the other directions, to suit 
the surrounding circumstances. 

Next, take a piece of iron or steel (prefer 
ably the latter) of about (4, of an inch in 
thickness, and say 12 or 14 inches in length, 
the longer the better, and in width about one 
half inch less than the brass piece at one end, 
and the other end tapered to about an half 
inch, the 
from the large end equal to the thickness of 


taper commencing at a distance 
a slot with 
an inch 
Then plane a slot in the brass piece, 


the brass. In the small end saw 
the hack-saw, about a quarter of 
deep. 
equal in width and depth to the steel piece at 
the large end, and at the same time plane a 





V inthe brass of sufficient size to suit the | 
wrists to be leveled. 
Fasten the steel to the brass piece in the | 
slot with screws, as shown in sketch. | 
Tie a knot in the string of a plumb-bob so | 
that it will hang clear of the wrist-pin, and | 
Make a mark | 
Turn the | 
level around, and mark it again in the same | 


then place the tool on a shaft. 
on the steel where the line hangs, 


manner as before. Exactly half-way between 
these two marks make a third mark, and with 
this mark as one point,and the slot in the top as 
the other point, make a plain mark the whole | 
length of the piece. At the bottom of this | 
line, with a three-cornered file make a small 
notch, and your level should look something 
like the sketch. 

The principle of this tool is as * 
hills,” but if 
often is any 


old as the | 


having been borrowed very 
recommendation, this must be | 
an excellent tool, because it is very seldom | 
that it can be found in its proper place when 
SHEPPERD MALLOky, 
©. 


wanted, 
Charlotte, N. 


Finding the Area of a Cirele, 
Kditor American Machinist : 
The article by Mr. W. E. Crane on ‘‘ Mental 
in your December 81st issue, calls | 


Processes,” 


of Reed’s 


AMERICAN 


ral 
| 





A CONVENIENT LEVEL. 


to mind a very simple way of finding the area 
of a circle, which may be found on page 79 
Hand Book, 11th edi. 
tion, and although it may not be considered 


Engineers 


exactly as a mental process, yet it may be 


so done ; and it possesses this advantage over 


| Mr. Crane’s, ‘‘ it is exact,” as nearly as the 


constant .7854 can make it. For the benefit 
of those who have not the book, I will copy 
an example : 

The diameter of a circle is 3.5", find its area. 


3.5’ 12.25’ 

8.5 rl 

175 8575 
105 8575 
——-- 17150 
12.25 17150 


9.621150 

The square of diameter = 12.25 which we 
multiply by .7, asin simple multiplication. 
We then write this same product under the 
first, but removed one place to the right 
instead of the left, as in ordinary multiplica- 
tion. This line is now multiplied by 2, and 
its result put down one place to the right, 
and again one place to the right, when the 





addition of the four lines will show the same 
result as if multiplied by .7854 in the ordi- 
nary manner, The process will be rendered 
clearer if we go through the process of mul- 
tiplying 1 by .7854, thus: 1 

‘ 


‘ 
14 
14 
.7854 
Cuas. 8. BEAcn, 


A Simple Decimal Weighing Scale for 
Experimental Use, 


Editor American Machinist : 

I enclose a sketch of a new scale I devised 
lately, for the purpose of subdividing small 
quantities of substances into decimal parts 
(of an ounce, for instance), for experimenting 
on a small scale. 

In the sketch, A isa thin piece of board 
4'x44"'x22", supported near the front end in 
a notch cut into a piece of board (Z'), about 
*’'x6" in length. Another piece (1) is nailed 
near the tail end, as shown. The steel spring 
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scale U is simply a piece of the steel rib of 
an old umbrella, made fast to the board A by 
two blind slat staples oo’, driven through 
the distance piece B, +’ thick x 2” long, 4 
wide. The nail NV over the top of the leg L, 
driven into the board A, is the bearing for 
the spring Ul, and 
regulating the vernier V, by driving said nail 
in or out. The fine wire hook W, is hooked 
into the hole A in the spring U, and has a 
triangular stirrup with hexagonal base //, as 


serves the purpose of 


a pan made of drawing paper hung to its 
lower end. PP isa piece of paper pasted at 
the front end of the board A, on which is 
drawn the comparative scale S, divided into 
10ths. V isa vernier fastened to the end of 
the spring U, having its ten divisions equal 
to nine divisions of the scale S as usual ; 
thus it is easy to read to the ;}5 part of an 
ounce (4.395 gr.) 

To graduate the instrument : Hang the wire 
hook W with pan // attached, into the hole 
at KH, also paste a piece of paper of required 
dimensions for the vernier V to the end of the 
spring U ; draw a line across the vernier and 
paper P atoo, making this the zero line; 
then place a one-ounce weight (or any other 
small weight) in the pan //, the spring will 


P. 
80 92 207, 
(oe 
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BEVEL PROTRACTOR. 


bend accordingly. Now draw a line on the 
paper P?, coinciding with the new position 
of the zero line of the vernier, divide the 
distance between the last and the first line on 
P into ten equal parts, making the scale S ; 
divide a certain distance below to extend the 
scale downward, say five divisions, or any 
convenient number. 

Having taken the weight off the pan, the 
vernier will rise again to zero as at first ; now 























SUBSTITUTE FOR REAMERS. 


make a line on the vernier to coincide with 


the ninth division on the scale S, divide the | 
vernier V into ten equal parts, and the trick is | 


complete, ready for work. 
free to all. 
New Orleans, La. 


A. E. DuPAs. 


A Substitute for Reamers. 


We illustrate with this a tool invented by 
a mechanic who, at the time, was employed 
































DECIMAL WEIGHING SCALE, 


Not patented, | 
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in a prominent sewing machine factory, 
where he was responsible for the tool work. 
It is a broach which is intended for finishing 
round holes to standard size, instead of using 
reamers for that purpose. 

It consists of a stud (a), made of steel, 
hardened and ground to size, the lower 
portion being slightly smaller than the fin- 
ished size of the hole to be broached, while 
the upper part is made smaller, and receives 
a steel collar (4), which is also hardened, 
lapped or ground out to fit the stud accurate- 
ly, and its outside diameter at its lower end 
made equal to the size of the hole to be 
broached, tapering slightly to the upper end. 
Above this is placed a steel sleeve (c), which 
is also accurately fitted to the stud, and 
ground slightly smaller than standard out- 
side. In use, the parts are put together, as 
shown, and the lower portion of the stud (a) 
put into the hole, which has been previously 
drilled or bored to admit it. It is then put 
under a regular broaching or other press, and 
driven through, the result being a hole re- 
markably true, smooth, and close to standard. 
The annular groove in the stud gives room 
for the chips, and when the edge of the collar 
(5) becomes dulled, it is sharpened by grind- 
ing across the face. Since these collars can 
be made at a very slight expense compara- 
lively, they are easily renewed when reduced 
below the desired size by this grinding. 

It is not yet determined just what the 
limits are with regard to the size of holes 
which can be thus broached, but it has been 
quite extensively used in the sewing machine 
shop referred to, for broaching the holes in 
the hand-wheels, which are about ,%,"’ diam- 
eter. So successful was it for this purpose, 
that the use of reamers was abandoned on 
that job, and a broaching press built for 
the purpose. The only object, in the first 
place, was to provide something easily re- 
newable when reduced below size, but in 
practice it was found that a far greater num- 
ber of holes could be broached within the 
allowable limit of variation with a single col- 
lar than could be reamed by the best reamer, 
the number of hand-wheels broached to 
standard size with a single collar being a 
matter for astonishment. Of course, for 
small work a light hand press will answer, 
as, in any case, the amount of metal removed 
is very small. 

Though we have seen one of the tools, we 
had no opportunity of seeing it in use, but 
if the claims made for it are realized (and we 
have no reason to doubt them), it may work 
a revolution in the method of sizing small 
of them are 
The tool has recently been patented 
by Mr. Geo, Thompson, 286 Kosciusko street, 
Brooklyn, N. :e 


holes, where large numbers 


made, 


A New Bevel Protractor. 





The accompanying cuts show a tool, by 
which any machinist, or other mechanic pos- 





sessing a bevel square, can also readily have 
la bevel protractor. 

| The cut to the left shows the tool by itself, 
while the one to the right shows its applica- 


tion to a bevel protractor. 

It consists simply of a plate graduated to 
degrees, and having at the center a stud 
which fits a hole in the plate and turns freely 
therein. The end of this stud, which projects 
on the graduated side of the plate, is cut 
away just to the center, as shown, and by 
applying this flat side of the stud to the 
blade of the bevel square, as shown, and then 
| turning the blade to the proper graduation, 
ithe stud adjusts itself to the blade, which is 
| thus set to the desired angle. 

It will readily be seen that this tool, accu- 
rately constructed, and used in connection 





with a good bevel square, will be very con- 
venient, and also capable of securing very 
accurate results, as well as making a tool, 
now used for one purpose only, useful for an 
additional purpose, 

The tool is made by the Crescent Tool 
Works, Bridgeport, Conn. 


S$. Ashton Hand has accepted the position 
|of superintendent for the Ferracute Machine 
lGo., Bridgeton, N. J. 
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Halsey’s Portable Power Drill. 


The accompanying engravings show the 
construction, and a few of the special appli- 
cations, of a new portable drill, which is 
driven by power, has an automatic feed, and 
is intended to be used in any position where 
ratchet or other portable drills can be used, 
possessing some distinct advantages in the 
facility with which it can be adjusted to any 
desired position, and in the rapidity and ac- 
curacy of the work it is capable of doing. 

Fig. 1 shows the appearance and general 
construction of the tool. The lower part of 
the frame is cylindrical, threaded externally, 
below; has a hole in the center, in which 
steel bushings may be placed to guide the 
drill when desired, and openings in the sides, 
the bushing, 
through which the ac- 
tion of the drill 
be observed and chips 
removed. 

Above these open- 
ings, and below the 
bevel gears, is anarm, 
which is bored to fit 
the frame, which at 
that point is turned 
true to receive it, and 
to which it can be 
clamped in any de- 
sired position. This 
arm carries the shaft 
to which is attached 
the sheave pulley and 
bevel pinion for driv 
ing the spindle By 
loosening the clamp- 


above 


may 


screw under the bevel 
this arm may 
round 
any desired position ; 


gears, 
be swung to 
or to the one in which 
the rope used for driv- 
ing can be most con- 
veniently led to the 
pulley. 

The 
larger bevel gear does 
the driving, and is 
connected with the 
spindle by a feather 
key. The 
bevel gear is attached 


outer and 


smaller 


to and drives a sleeve 
(shown extending 
above it), which is in 
ternally threaded, and 
has, inside of it, an- 
other sleeve, the lower 
part of which has a 
thread upon it, which 
tits the thread in the 
first mentioned sleeve. 
The upper end of this 
inside sleeve is provi- 
ded 


collar, 


with a clamp 


shown, by 
which it can be clamp- 
ed to the spindle, seen 
extending above. The 


two bevel gears, with 
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can be fed continuously a distance of six inches, 
when the clamp can be loosened, the sleeve 
run up and again tightened for continuing. 
Fig. 2 shows the drill in use for drilling 
the holes in the end of an engine bed, by 
which the cylinder (of the over-hanging 
type) is attached. For this purpose a tem- 
plate is made, having holes through it, which, 
instead of being bushed, are tapped to re- 
ceive the thread cut on the lower end of the 
frame of the drill, the bush being inside. 
Supported in this way the strain put upon 
the drill has no tendency to spring it out of 
square, since the question of leverage, and the 
strength of supporting arms, etc., need not 


be considered. The thread is made coarse, to 


give it durability, and to make its application 
and removal easy and quick. 








their pinions, are so 
that, 





WAH 
WM 
WU 








proportioned 
when the pinions re- 
the 
smaller bevel gear re- 
volves the Thus 
the driven the 
inner one, and the spindle to which it is 


volve together, 


larger one. 


than 


faster than 


outer sleeve is faster 
clamped, and from this difference in their 
motion, and by means of the threads referred 
The smaller pinion 
is fixed upon the end of a shaft, which passes 


to, the feed is obtained. 


through the driving shaft, and can be made 
to turn with it, or disconnected at pleasure, 
by a clutch, part of which is shown outside 
the driving pulley. When this clutch is dis- 
connected the two sleeves revolve together, 
and no feed takes place, while, by placing 
the hand upon the projecting end of the 
smaller shaft, its motion can be arrested, and 
the drill run up. 
plain shaft of steel, without a shoulder, and, 


The spindle is a straight, 


by loosening the clamp, it can be pulled out at 
the top to change drills, or to grind the drill in 
use without removing it from the spindle, It 









Fic. 8. 
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for, which permits the drill to be precisely 
adjusted to position after the chain is tight- 
ened. Ordinary plain clamps of bar iron 

can be made in the shop, where the drill is 

to be used, and adapted to almost any job, 

such as drilling set-screw holes in pulleys, 

and many others which will readily suggest | 
themselves. A number of the machines are | 
in use in a prominent locomotive shop, where 

they are doing a large variety of work ina 

very efficient manner, some of which had not 

been considered possible except by the use of 
ratchets. . 

The machine weighs, complete, 50 1bs., and 
is provided with all the necessary fixtures for 
driving it by the rope in any possible position, 
such as inside the front end of a locomotive, 
the pits under erecting floors, or 


in on 





HALSEY’s’ PORTABLE POWER DRILL. 


Fig. 3 shows its application to the dome of 
a locomotive, and how, by the use of a special 
clamp, it can be made to drill at any angle to 
the surface to which the clamp is attached. 
An enlarged view of this clamp is shown 
below, one end being partly in section, to 


show the universal joint, which consists 
simply of a portion of a sphere, tapped to 
receive the drill, and capable of being 


clamped at any angle. The opposite end is 
tapped square, 

Fig. 4 shows it in use with another special 
clamp for drilling holes in the shell of a 
boiler. A chain passes around the boiler, and is 
attached to the two hooks shown. These hooks 
are held in place by eccentric studs, to which 
a wrench can be applied, and the chain 
readily loosened for shifting and adjustment, 
when aturn of the wrench tightens it. <A 
movement of 24''in any direction is provided 








holes, a 


bridge work. It will drill up to 14 
larger size being made to drill up to 2 
with 8” continuous feed. 

The drill is manufactured by J.J. McCabe, 
121 Liberty street, New York city. 


holes, 


_—— OO — 


Some Interesting Figures. 





, 


The Engineer (London), speaking of steam 
ships and the power developed by their en 
gines, says: 

‘It is a very easy matter to talk of 18,000 
or 20,000 horse-power ; but few people, we 
think, realize what it means. The following 
figures may help them to form a conception 
of what the much despised practical engineer 
has to do and does. 
that the White Star boats being built by 
Messrs. Harland and Woolf will develop 20,- 
000 horse-power, 


It is more than probable 


At least, so rumor says; 





~ 

4 
for, rightly or wrongly, it is asserted that 
they will have each twelve boilers and 
seventy-two furnaces, worked with forced 


draft on Howden’s system. Assuming that 
require 18 Ibs. of steam 
feed 
water must be pumped into the boilers every 


the engines will 


per horse per hour, then 160 tons of 
hour, and 160 tons of steam will pass through 
the engines in the same time. In twenty-four 
hours the feed water will to 8,840 
tons, occupying 138,240 cubic feet. A tank, 
the side, would hold 
one day’s consumption, or it would fill a 
length of 493. feet feet wide 
feet deep. Taking the condensing 
water at thirty times the feed water, it will 
115,200 tons 


amount 


measuring 52 feet on 
of a canal 40 
and 7 


amount to 4,800 tons per hour 
in twenty-four hours; or, for a six-days’ run 
across the Atlantic, to 
not less than 691,200 
24,883,000 
feet. This 
fill a cubical 
295 feet 
tank into 
which the biggest 


tons, or 
cubie 
would 
tank 


side—a 


on the 


church in London, 
steeple and all, could 
be put and 
The 

will 


covered 
coal con- 
be 400 
tons per day, which 
would fill forty wag 
This 


quire for its combus 


up. 
sumed 


ons. will re 
tion 8,600 tons of air, 
occupying a space of 
222,336,000 cubic feet. 
It is impossible for 
in 
of 
figures. 


the mind to take 


the 


these 


significance 
latter 
It may help if we say 
that, if 
supplied to the ship 


this air was 
through a pipe 20 feet 
in 


diameter, the air 
would traverse that 
pipe at the rate of 
about 5.6 miles per 
hour. It will be seen 
that the circulating 
pumps and fan en- 


gines of such a ship 
have no sinecure,”’ 


ape 


In the United States 


there are more loco 


motive boilers than 
any other single class, 
and in one monthly 
report of explosions 
we find that only two 
of this class of boiler 
exploded, whilst dur- 
ing the same period 
there were no_ less 
than eight explosions 
of mill 


In the latter case thir 


Saw boilers, 


teen 


killed 


persons were 


and eleven 


seriously injured, If 
there were really 
thorough means of 


obtaining statistics of 

the number of people 
annually killed and wounded by boilers run by 
incompetent men, the list would show a most 
appalling record of suffering and death. 
Mechanical Progress (England), 

A correspondent of Hngineering refers to 
the rough usage of machinery on shipboard, 
and to the fact that the admirable manner in 
which American machinery is packed gives 
He 
cites instances in which heavy castings from 
** Quite 
fragile castings, such as stoves (from Amer 


American manufacturers an advantage. 
English houses are broken, and says : 


ican manufacturers), are delivered in perfect 
order, owing to the admirable packing.” 

The manner in which machinery is packed 
has a good deal to do with the shape in which 


it gets to its destination, and the shape in 
which it gets to its destination has a good deal 


to do with future orders, 
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Executions by Electricity. 
There seems to be among the electricians, | 
a quite strong sentiment against the employ- 


ment of the ‘‘ mysterious force ” for the 


tak- | 


ing off of condemned criminals, though just | 


why it should be so strongly objected to, for | editorial matter, begins by saying: 


purely sentimental reasons, we confess we 
find it hard to understand ; 
we are not very sentimental. 
the 
force of gravitation 
we believe we never heard of any one object- 
ing specifically to the employment of that 
particular force, simply because it was a benef- 
Neither have 
we noticed any protests from boiler makers 
builders the use of the 
power of steam in executions; and yet it is 
safe to say that the electricity which will be 
used will be nothing more than a form or mani- 
festation of the power of steam, and 
really cannot see why makers and 
steam engine builders have not an equal right, 
on sentimental grounds, to protest 


perhaps because 


the 
is made use of, and yet 


by usual old-fashioned method 


icent or vitally necessary one. 


or engine against 


we 
boiler 


against 
the use of steam-power for such a shocking 
purpose. 

We suspect that it is this sentimental objec- 
tion to the use of electricity for executions, 
which is largely responsible for the frequent- 
ly expressed opinion by electricians, that it 
cannot be successfully employed for the pur- 
that enough known of its na- 
ture, action, etc., to make its application sure 
and reliable. 

‘Where there is a will there way,” 
is an old saying which is not always true, 
but it is true that where there is no will the 
way is not likely to be found. That a person 
who is in contact with the earth, or any body 
capable of receiving an electric current, is 
brought into contact with a wire which 
transmitting a current for lighting, he 
will be instantly killed, has been demon- 
strated time and again, and is being constant- 
ly demonstrated. 

We respectfully submit to those who are 
especially interested in electricity, that they 
may do far more effective work in prevent- 
ing the force from being brought into ill 
repute by taking efficient measures to protect 
the innocent from its death-dealing power, 
than by attempting to convince people that 
itcannot be used for destroying the life of 
malefactors. 


pose ; not is 


is a 


is 


a are 
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A Peculiar Safety Valve. 
Amongst the numerous trade journals 
which have sprung up within a few years 
past, there is one called The Safety Valve, 
which has many pleasing features, of 
which is its motto, at the head of the edito- 
rial page: 


one 


‘Tis not in mortals to command success ; 
But we'll do more—we'll deserve it.’ 

And yet motto, we 
find constant proof that The Safety Valve, 
like the appliance from which it derives its 
name, 


notwithstanding this 


needs constant watching, and 
inclined to the belief that other 
mottoes might be selected for the head of its 


we are 


sometimes 


editorial page, which, if not more appropri- 
ate, might at least serve a useful purpose by 
the editorial eye. 
which is quite fa 
miliar, and which has something to say about 
what which com 
mend to the attention of our contemporary, 
in the sincere hope that its use may lead to 
reforms which 


being constantly under 


There is one, for instance, 


‘is the best policy,” we 


has 
before it can 
accomplish the good which it might other 
wise. In ourissue of Jan. 8 there were two 
short editorial articles, which our contempo- 
rary 
publication in its columns, 

In one of these we paid a tribute to the self- 
sacrificing bravery of a locomotive fireman, 
and our contemporary appropriates and re 
prints it verbatim, without any credit what- 
ever. But this, while it is bad enough, is a 
plain case, and without perplexing complica- 
tions, which is more than can be said of the 


certain our observation 


led us to believe aré necessary, 


seems to have considered worthy of re 


1S 


appropriation of our article on ‘* The Ma- 
chinery Trade,” of the same issue. This, 
evidently, was not very carefully looked 


over before being reprinted—a fact which, 
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while it shows a gratifying faith in our ac- 
curacy and reliability, gives rise to some com- 
plication which must inevitably prove very 
perplexing to the readers of The Safety Valve. 
This article, which, like the other, it reprints 
without credit, and as though it were original 
** Fol- 
lowing our usual custom at the beginning of 
the year, we publish elsewhere in this issue 
letters from a large number of representative 
machinery manufacturers and dealers,” and 
all the way through it constantly refers and 
calls attention to these letters. And yet, the 
readers of The S. V. will look in vain for the 
latter in its pages, and no doubt will be great- 
ly puzzled by their failure to find them. Then, 
when we consider the circumstances, it 
to them that The S. V. 
should speak in this manner of its wsval_ cus- 
year, when pre- 
vious to that time, it had seen only one begin- 
ning of a year, and would hardly be consid- 
dered old enough to have accumulated a 
usual yearly custom. We hope that this 
biunder, if it does not cause our contempo- 
rary to abandon its practice of appropriating 
the work of others without credit, will, for 
its readers’ sake at least, induce a more care- 
ful inspection previous to reprinting. The 
only plan we can think of for relieving them 
of what must be an annoying perplexity, is 
for our contemporary to send to each one a 
copy of our issue of Jan. 3, containing the 
original article and the letters referred to. 
The mystery will then be understood by 
them. Copies can be had at this office at the 
usual rates. 


too, 


must seem strange 


tom at the beginning of the 


——___—_~q@>e——_—— 

A correspondent, who is an 
writes us a letter which is so typical of many 
we receive, that we feel constrained to refer 
to it. He believes that he has two distinct 
plans by which he can, to great advantage, 
utilize the natural currents of rivers to drive 
machinery ; and he complains that, after ex- 
hausting his means in tests to demonstrate the 
can find no one of 
means who will even investigate what he has 
If this is true (he lives in a large city), 
it emphasizes the fact we have brought out 
before this, that the confiding public has been 
gulled by so many dishonest schemes, that it 
is not inclined to respond to the possessor of 
what may be really We know 
of nothing an inventor can do, under these cir- 
cumstances, but to persevere in his efforts to 


engineer, 


utility of his inventions, he ¢ 


got. 


meritorious. 


get some one to whom he is personally known, 
or to whom he can get letters of introduction, 
to give him a hearing. If he cannot succeed 
with those to whom he is known, it is hardly 
to be expected he willdo so among strangers. 
But perseverance will generally bring suc 
The foregoing on general 
principles, and not upon any knowledge of 
the devices by which our correspondent ex- 


cess. is based 


pects to accomplish his purposes, 
-_———_ +a 
The daily press has given a good deal of 
the chronicling of the fact that 
Blaine, Jr., the son of the eminent 
entered a 


space to 
James G. 
statesman, has machine shop to 
learn the trade of machinist. We see 


casion for all the fuss that is made over the 


no 0c- 
matter. There is no good reason why young 
Blaine shall not make just as good a machin- 
ist as young Smith or Jones, that is, 
It is 
certainly commendable in any young man to 


young 
if he puts in his time to good purpose. 


master the means of getting an honest liv- 
ing, and if young Blaine, or young Smith or 


Jones, aspires to become a mechanical engi- 
there is no better path than through the 
But they will all fail to find 


neer, 
machine shop. 


road,” rich 


any “‘ royal Favoritism, or or 
eminent fathers can be of little service to 
them, Hard work and hard study alone 


will count. We wish all three of the young 
men named eminent success. 
a 

It is evident dynamite, and perhaps other 
of the high explosives, are to play an import- 
ant part in future warfare. The recent trial 
of the fifteen-inch dynamite gun, while not 
entirely successful in all was _ suffi- 
immense 


respects, 
that 
charges of dynamite can be hurled with pre- 


ciently so to demonstrate 





cision to considerable distances, and with the 
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certainty of bringing about an explosion 
against which any iron-clad afloat would be 
powerless. 

But satisfactory as the present dynamite 
gun appears to be—for all the failures have 
been in details easily remedied—it is almost 
certain invention in the direction of using 
high explosives will not cease. 

It is in reason to believe that the range of 
guns for such purposes will be increased— 
probably more than doubled—and that they 
will become indeed terrible engines of war 
fare. 


Pe — 


It is argued, with asurface show of reason, 
that the rapid increase in productive capacity 
of nearly all our manufactories, and the start- 
ing, especially at the South, of hundreds of 
new manufactories, must inevitably lead to 
the production of more than 
ed. 
be 


‘an be consum- 

but it will not 
‘vause of over-production, so long as 
some millions of people in the country have 
less of the things produced than they need to 
make them comfortable. There little 
danger of over-production, if the people have 
plenty of work at fair wages. But if the 
work is largely done by those who come here 
to earn a few dollars to carry away with 
them—who spend almost literally nothing in 
the way of living—then the country is likely 
to suffer, not from over-production, but from 
under-consumption. 


This may possibly be so, 
be 


is 


——- ome 
There is considerable ferment in England 


in regard to immigration. 


It seems evident 
enough that something must be done with the 
surplus population, but the general sentiment 
appears to be that the better class of labor 
shall not be sent away. In other words, the 
class that it is proposed to get rid of is that 
which cannot, inany times, get a living there. 
This would be an excellent stroke of policy, 
no doubt, but unfortunately neicher this 
country nor British colonies want, nor are 
likely long to tolerate, such immigration. 
There has been too much of it already. 
———__ cae ° 
After all, it would not be strange if the 
Nicaragua Canal should be built before the 
Panama Canal is completed. The company 
that proposes to build it ask a charter from 
the United States, but have already secured a 
charter from the State of Vermont, undcr 
which, it they propose to 
work if Congress refuses a charter. It is to 
be hoped the company will not get into the 
same kind of trouble the promoters of the 
Panama Canal have encountered. 


is said, begin 
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Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 





Every question, to insure any attention, must invari- 
ably be accompanied by the writer’s name and address. 
If 80 requested, neither ame, correct initials nor loca- 
tion will be published. 





D., 


does a car 


(40) W. Hornellsville, N. Y., 
When brake hold the most—when the 
wheel is sliding, or when the pressure is just a little 
to bring about sliding? A.— The brake 
holds best when the friction is not quite sufficient to 
stop the revolution of the wheel. 


(41) Dare, Baton Rouge, La., writes: Our 
water-works has a water tower 100 feet high and 15 
feet diameter ; the main pipes, say 8inches diameter 
Now, suppose we attach a 3-inch hose 150 feet long, 
with 44-inch nozzle, to a hydrant 1% miles away, 
and another hose of the same size one block away 
from the tower, will the the same in 
both? A.—No; the friction of the waterin the pipes 
will reduce the pressure in the hose which is furthest 
away from the tower. It is assumed that both hose 


asks : 


less than 


pressure be 


are on the same level. 

(42) J. F., New York, writes: Would you 
be kind enough to inform me which is a good book 
for studying the measurements, ete., of boilers and 
other similar machinery? I want to perfect myself 
in this special branch, and am therefore in need of 
a cheap good book (in German) where I can find all 
the calculations relating to boilers. 4.—We are 
not sufficiently familiar with books on this subject 
written in German. But we believe you will need 
more than one book to master this subject, no mat 
ter whether they are written in German or English. 
For books written in the latter language see answer 
to Question 38 (last week) 
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(43) F. F.-F., Detroit, writes : I propose tol 
How 





put inanew flue boiler, 48 inches x 12 feet. 
many horse-power will this boiler develop, steam 
pressure 60 pounds? A.—You do not state the num- 
ber of flues. If it is a two-flue boiler, properly pro- 
portioned, we should rate it at about 18 horse-power. 
If it isa five-flue boiler, we should rate it at about 
22 horse-power. 2 What size of chimney made of 
iron would this boiler require? A.—About 15 inches 
diameter, and 50 feet high. 3. What is your opinion 
of tubular boilers? I want a 40 horse-power boiler. 
A.—Tubular boilers are good boilers, and are prob- 
ably the best boilers to use when the feed water is 
clean and pure. For 40 horse-power you will need 
a boiler 48 inches diameter, 14 feet long. with fifty 
38-inch flues. 

(44) J. B. W., New York, sends a 
sketch of a tank. The sketch represents a tank 
made of two semi-cylindrical shells, put together 
concentrically, leaving a narrow space for steam 
between the two. The tank is about 120 feet long. 
Brackets are riveted to the sides of the inner shell, 
to receive bearings for a hollow shaft, through 
which also steam flows. It is stated that the tank is 
very uneven, and sprung as much as 4 to 3g of an 
inch out of line; the brackets which receive the 
bearings are also rough. It is asked: How can I 
line up the shaft which extends throughout the 
whole length of tank’ A.—It seems to us that the 
best way to line up the shaft is to set the bottom of 
the bearings to a parallel straight-edge and spirit 
level, using shimming pieces between the brackets 
and bearings wherever it is necessary to do so, In 
a lateral direction, set the bearings to a line stretch- 
ed from end to end of tank. 2. The hollow shaft is 
made in sections, the couplings are made of cast- 
steel and form the journals; steam pressure in the 
shaft from 75 to 80 pounds. What material, under 
these conditions, is most suitable for the bearings? 
A.—Under the given conditions we prefer brass 
bearings. 

(45) E. W. M., Du Quoin, Ill., asks: How 
ean I find the diameter of a water plunger in a hy- 
draulic pump to obtain a pressure of 4,000 pounds per 
square inch, with 60 pounds of steam and a 5-inch 
steam cylinder? Make the answer general. A.—The 
following calculations are based on the assumption 
that no levers are used between the steam cylinder 
and the plunger; in short, the plunger is a part of 
the piston rod. In the first place, deduct 20 per 
cent. from the given steam pressure, to allow for 
friction, and the power necessary to work the 
mechanism. Hence, the effective pressure on the 
steam piston will be 48 pounds per square inch. 
The area of a5-inch piston is 19.63 square inches ; 
and the total effective pressure on the piston will be 

19.63 * 48 = 942.24 pounds. 
Now, in order to obtain a pressure of 4,000 pounds 
per square inch on the plunger, its area must be as 
much smaller than the area of the steam piston as 
iis less than 4,000. This gives us the following 
proportion : 
4.000 : 48 2: 19.6% 
Hence we have 
18 19.63 

4,000 
the plunger. The diameter of a plunger having an 
area of 0.235 square inch is nearly 3-32 of an inch. 


us 


:area of plunger. 


0.235 square inch, which is the area of 
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line df perpendicular to d k, cutting the center line 
7 qginthe point ~ Divide the line af into two equal 
parts, and thus obtain the central point 4; the line 
ab willbe the height of the arec dd. This method | 
of finding the height @ % will only hold true fo r or | 
dinary boiler work, or in cases in which the chord 
ec a@ is at least equal to sixteen times the height @ 6 
of theare. To find the height a 6 by calculation, 
we must know the radius dg. Assume, as before, 
that the lengths of the chords ¢ d and hk k, and also 
the length of the line * d, are known. To make our 
rule as plain as possible, we will first make the fol 
lowing construction; Prolong the line d k so: 
meet the center line fg inthe point g; through g 
draw the line g m perpendicular tog; and through 
the extremity d@ of the chord ¢ @ draw a line d 

parallel to 7 g, meeting the line g m in the point 


sto 


m, 


m,; the line g m will be equal to @ d@, that is, equal 
to one-half the chord ¢ d@ Prolong the chord 
h k so as to meet the lined minthe point Z7; ae 


cording to the given conditions, k 7 willbe parallel 
togm; we may therefore state the following pro 
portion: k@istogmasdkistodg. The length of 
the line dkis known; the line g mis equaltoa d, 
which is given; and & Zis one-half the difference of 
the two chords, and is also known; hence, to find 
the radius d g, we have the followingrule: Multiply 
ad (that is one-half of the chord e¢ @) by dk, and 
divide the product by & ¢ (that is one-half the dif 
ference of the two chords ¢ d and &) ; the quotient 
will be the radius @ g. When the radius d gis 
known, we find the height @ 0 by the following rule : 
Square the radius @ g; also square a d@; subtract 
the latter square from the former one, and find the 
square root of the remainder ; this square root will 
be the length of the line@gy; subtract this length 


from the radius a g, the remainder will be the 
height a} of the are c bd. Example: Let the length 
of the chorde¢cd be 21 inches; the length of the 


chord # k, 9% inches; and length of the line dk, 17 
inches; it is required to find the height @ b of the 
arcc bd. We must first find the radius @ g by the 
proportion given. Now & Zis equal to one-half the 
difference of 21 and 94% inches, hence it is equal to 


21-—9% se , 21 

—= 534 inches ; and a dis equal to > 10l6 
inches ; hence we have 

534: 1046 :: 17: radius. 
. - - ‘ 10.5 1% 
Working out this proportion we have ae 
oie 

31.04 inches, which is the radius d@ g. Now, the 
square of d g is equal to 31.04 31.04 = 963.4816; 
andthe square a d@ is equal to 10.5 & 10.5 = 110.25 


Subtracting the latter square from the former, we 
have 963.4816 — 110.25 = 853.2316. The 
of 853.2316 is equal to 


/ 
which is the length of @ g. Subtracting a g from 


the radius d g, we have 31.04 — 29.21 
inches for the height a b of the are cd d. 


square root 


853.2316 29.21 inches, 


1.83, say 1% 
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Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
tine. Copy should be sent to reach us not later than 
Thursday for the ensuing week's issue. 











Gear wheels and g-cutting. Grant, see ady 16. 
Link Belting and Sprocket Wheels. 

Send for Catalogue of Link-Belting 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Engineering Co., Philadelphia and N. ¥ 
Shafting Straighteners. J. H. Wells, Tampa, Fla 
Steel Name Stamps, etc. J. B. Roney, Lynn, Mass 
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The best Upright Hammers run by belt are made 
by Jenkins & Lingle, Bellefonte, Pa 

Pattern and Brand Letters. Vanderburgh, Wells 
| & Co., cor, Fulton and Dutch sts... New York 

“Swift " Sight Feed Lubricator: no glass tubes ; 
simple, reliable. Swift Lub’r Co., Elmira, N. ¥ 

Power measured with guaranteed Dynamometers 
Franklin Van Winkle, 91 Liberty st., New York. 

R. Dudgeon, 24 Columbia st... New York. Improv 
ed Hydraulic Jacks and Roller Tube Expanders 

Davis Key-Seating Machines kept in) stock by 
Manning, Maxwell & Moore, 111 Liberty st.. N.Y 
the best in the 
Syracuse, » 


Power Hammers, 
world.” 20 sizes. Bradley & Co., 

Pattern letters and figures to place on patterns 
for castings. H. W. Knight & Sons, Seneca Falls,N.Y 


* Bradley's 





(46) J. D., Newport, R. 1., writes: 


give me the rule for calculating the versed sine 
a ’ and also the radius for the are ¢ bd. A 

It is not correct to call the line @ 6, the versed 
sine: this line is the height of thearce bd; and 


the straight line ¢ 7 is the chord. From the tone of 
your letter, we assume that you wish to know how 
to lay out a tapered course for a boiler, or for simi- 
lar shaped shells. The method for laying out such 
sheets we have explained in the answer to Question 
306, June 23, 1888, to which we must refer you. In 
this answer we will simply give you the graphical 
method for finding the height a b of the are cba, 
and also a rule forcomputingthe same. In practical 
examples of this kind, we usually know the length 
of the parallel chords ¢ d, A k and the lines d & and 
ch, which are equal in length; hence, assume that 
the length of these lines are given; then to find the 
height a bof the arece 6 d@ by a graphical method 
proceed as follows: Through the center a of the 
chord ¢c d, and the center e of the chord h k draw 
the center line fg. Through the point d draw a 
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Selden Packing, for stuffing box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st.. NvY 


Brown & Sharpe Mfg. Co. have a tine of ma 
chinery with S. A. Smith, 28.8. Canal st... Chicago, Hl 
Dynamos, Engines, ete... need Common-sense oil 


great saving. C.F. Baker, Minnea 
Ice and Refrigerating Machines, 131 sold, and all 
successful. David Boyle, 521 Monroe st., Chicago, Hl 
“The Bulldozer.’ a new departure: forging by 
pressure, M'f’d by Williams, White & Co., Moline HHI 


filters; polis, Minn 


Curtis Damper Regulator. 
for circular No 


dress T. C, 





For the latest improved Diamond Prospecting 
Drill. address the M. C. Bullock Mfg. Co., 138 Jack 
son st., Chicago, I] 

Automatic Wire Straightening and Cutting Ma 
chinery, Tools, ete. Manufactured by Collins-Gib 
bons Mfg. Co., St. Louis, Mo. 

Engine lathes, hand lathes, fine tools, files and 
supplies for machinists and other metal workers, 
Frasse & Co., 92 Park Row, N. Y 

Upright drills, improved, sizes 21'', 2 
32’, 36” swing: finely made and grea 
Currier & Snyder, Worcester, Mass 

Most sensitive and durable Damper Regulator 
made: works within one pound: send for circular 
T. Kieley, 11 W. 13th st., New York, 

Patents obtained. Patent litigation conducted 
R. G. DuBois, Patent Attorney, 928-930 "°F street, 
Washington, D.C. Correspondence invited 


As) 28 
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Curtis Return Trap | 
See Jan. 3, p. 15 Send 
17 Co., Boston, Mass 

Fine tools and supplies for machinists and other 
metalworkers. Get our prices before purchasing else 
where. Montgomery & Co., 105 Fulton st., N.Y. City 

See illustration of improvements in Hooks for 
Steam Engines, in Nov. 24 issue. For particulars ad 
Dill Machine Co., 726 Girard av., Phila.,Pa 

With my System, Exhaust Steam Heating costs 
nothing for fuel: Live Steam Apparatus altered to 
Exhaust. Satisfaction guaranteed Geo. A. Bar 
nard, 15 Cortlandt street, New York. 

W.H. Hoffman, consulting engineer, 108 Liberty 
st.. room 3, N.Y. Mechanical engineering in all its 
branches, working drawings for the transmission of 
power by steam, water, air and electricity 

Contract work of all kinds executed promptly and 
onreasonable terms. Parties wishing grey iron cast 
ings in large quantities can make maney by corre 
sponding with Rawson Mfg. Co., Hornellsville, N.Y 

The Vance Lightning Flue Cutter is fhe tool for 
removing old tlues trom boilers and locomotives 
will cut fifty an hour); sent on approval to railroad 
companies. Vance Tube Cutter Co., Geneva, N. Y 

A system of easy lettering, by J. H. Cromwell, 
giving 26 forms of alphabets. The space to be 
lettered being divided into squares ; simple and ef 
fective. Price 50 cents. Catalogue of books foren 
gineers free. E. & F. N. Spon, 12 Cortlandt st., N.Y 

Patterson, Jordan & Gottfried, 146-150 Centre st., 
N. ¥ Metals. Machinery, Hardware, Tools and 
Supplies for Machinists, Mills, Engineers, Brass 
Goods Mfrs... Factories, ete. An extensive assort 
ment of Bolts, Screws, Wire, Taps, Drills, ete., 
carried in stock. 

Special facilities for the manufacturing of all kinds 
of light machinery, hardware and novelties, by con 
tract or otherwise. Presswork and stamping done 
on short notice Estimates furnished. Punches, 
dies and special tools made when required. Rocka 
way Mfg. Co., 3 E. 14th street, New York. 

* Indicator Practice and Steam Engine Economy.”* 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu 
lations from the diagram; also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $2, 
postpaid. Published by John Wiley & Sons, 15 
Astor Place, New York. 

* Binders for the AmeRIcAN MACHINIST. Two 
styles, the “Common Sense,”’ as heretofore sold by 
us, and mailed to any address at $1.00 each, and 
the ** New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers, with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN MA 
CHINIST PuB’G Co., 96 Fulton st., New York. 

* Practical Drawing.”” By J. G. A. Meyer. The 
above series of articles now running in the AMERICAN 
Macuintst, should be closely followed by every stu 


Curtis Pressure Regulators 


Curtis Reg 


dent. They commenced with October 23, 1886 issue, 
and up to and including Jan, 3, 1889 issue, 67 arti 


cles have been so far published. Copies containing 
these articles sent by mail to any part of this coun 
try or Canada at 5 cents each. AMERICAN MACHIN 
IST PUBLISHING Co., 06 Fulton st., New York. 

* Modern Locomotive Construction.””) By J. G. A. 
Meyer. The above series of articles, now running 
in the AMERICAN MACHINIST, are attracting the at 
tention of railway mechanics all over the world. 
Commencing with the June 27, 1885 issue, 82 articles 
have thus far appeared up to and including the 
Jan. 10, 1889 issue. Copies containing these articles 
sent by mail to any part of the U.S. or Canada at 5 
cents each. AMERICAN MACHINIST PUBLISHING Co., 
96 Fulton st., New York. 

















Ira Robins is building a machine shop at Sheffield, 
\la 

J. E. Cox will start a foundry and machine shop at 
High Point, N.C 

William 
Clearwater, S.C 


Coleman will build a steam saw mill at 


The Cartersville Gas and Water Company will build 

gas works at Cartersville, Ga 
The Rife Hydraulic Engine 

will establish works at Roanoke, Va 


Manufacturing Co 
The Diekson Car Wheel Works has been chartered, 
to manufacture car wheels at Houston, Texas 


Dilworth, Porter & Co., Pittsburgh, Pa., will 
build a machine shop, blacksmith shop, end foundry, 
Sherwood & Taylor, of Middleport, N. Y., have 


begun the manufacture of brooms at Anniston, Ala 


The Universal Horseshoe Company are prepcring 
to start in the manufacture of horseshoes at Annis 
ton, Ala 

The Blair Manufacturing Company has been 
chartered, at Camden, N. J., to manufacture tools 


and machinery 


GF. & L. G. Littlefield, the shoe manufacturers 
of Avon. Mass., who were burnt out in the big fire 
of July t4 will, it is now stated, soon rebuild on the 


sume site 
The Goodyear Gossamer Company, of Hudson, 
bought 


buildings 


idacres of land, to locate new 


their 


Vass., have 
ind larger 
the past three 


business hiving trebled 
years 

The Fox Solid Pressed Steel Co. are building works 
at Joliet, Hl The will 
articles pressed from steel, under the patents of 
Mr 

The Stiles & 
makers of presses, dies, ete., have been obliged to 
another addition to their works—the 
orders which they have lately received 


company manufacture 


Fox, of Leeds, England 


Parker Press Co., Middletown, Conn., 
‘rect large 
number of 
necessitating this extra amount of room 


The blooming mill engines for the Chester Rolling 


Mill Co... designed by William Tod & Co., of Youngs 
town, O.. and now in process of construction, will 
be 30''x48" cylinders, with piston valves, hydraulic 


reversing gear, piston throttle valve, and will have 
the frames rigidly connected together 


The New Doty Mfg. Co., Janesville, Wis., have 


| issued a new catalogue of hand and power punch- 


| built at Cheyenne, Wyo., 
| ployment 





rolls. They have added many new tools to their 


| list since issuing their previous catalogue, all of 


Which are illustrated in the new catalogue 


The shops of the Union Pacific Railroad, to be 
will, em 
It is reported that Denver 
offered $500,000 and perpetual exemption from taxa 


it is said, give 


to 2,000 men 
tion if the shops were located there Cheyenne will 
expend something like $100,000 in the interests of 
the company, and furnish free water 


from the 
Association 


\ delegation Mahoning Valley [ron 
Manufacturers’ was in Pittsburgh, re 
cently, and entered a protest against the advance 
freight into effect January 14 
They say the present condition of the iron market 


in rates that went 


will not stand it, and it would likely result: in the 
shutting down of all the works in the Mahoning 
V illey 


The Fox Machine Co., Grand Rapids, Mich., 
us: 


write 
We are quite busy in our specialties [wood and 
iron-working machinery, low water alarms, ete.) : 
in fact, the two weeks has shown a large in 
of We have this fall moved into 
our new factory, which is 40x100 feet, two-story 
brick, and we are now in shape to prosecute such 


last 
business 


crease 
business as we have 


Asheville, N.C. ; 
Franklin, 


There is water-works agitation at 
Elizabeth City, N. C.; 
Va Corpus Christi, Texas ; Johnson City, Tenn 
Gainesville, Fla Valentine, Neb.; Waxahachie, 
Louisville, Ohio ; Great Falls, Mont. : South 


Clerburne, Texas ; 


Texas: 


Orange, N. J Sulphur Springs, Texas; Richford, 
Vt.: Greeneville, Miss.; Great Falls, Mass.; Ortin 
ville, Minn Manchester, Conn Hull, Mow; Ar 


gonia, Kan. :; Palisades, Dak. 


The town of Burnham [Me.] hasa fine water-power, 
supplied by that Unity Pond, 
with fall enough to carry any cotton or woolen mill 
in Maine, and ledge dam 
on the site where a large tannery once stood. The 
town now owns this property, and by a unanimous 


immense reservoir, 


there is almost a natural 


vote offers to give it away to any one who will in 

vest $10,000 in any kind of a manufactory, and also 

toexempt such factory from taxation for ten years 
Industrial Record. 


The bulletin of the American Iron and Steel Asso 
ciation gives the following details of the production 
of Bessemer steel rails in this country: Total for 
ISS8, 1,528,057 net tons; total for IS87, 2.200.197 tons. 
The decrease in 1888 as shown was 762,140 net tons, 
or 680.482) gross which the bulletin 
greater than the total production in 1879, when 610, 
tons were made. The consumption of 
IS88 was fully 750,000 gross tons less 


tons, says is 
6820 gross 
steel 
than in 1887, the imports in 
about 77.000 tons from those of 1887 


rails in 


IXSS having declined 


Volney W. Mason & Co. (Friction Pulleys, Fric 
tion Clutches for connecting Shafting and Gearing, 
Hoisting Machinery and Elevators with Self-closing 
Hatches), Providence, R. L.. write In reply to 
your inquiries, we have had an unprecedented year, 
fitting out the longest line of power hoisting appar 
atus sixty-one (61) hoists on the line shafting, 600 
feet long—in the world, for the new and extensive 
hay sheds of the N.Y. C. & H. R.R. Co., at Eleventh 
avenue and 33d street, New York, the first part of the 
past year; have also shipped our elevators to Russia 
and Germany, having a very busy home 
trade for our elevators, hoisting machinery, friction 


us: 


besides 


pulleys and clutches 


The Meriden (Conn.) Republican says: Representa 
tives of the Standard Oil company were in the city on 
Thursday, and purchased a lot of land, west of the 
Malleable Iron company’s shop, between the Con 
solidated road and the tracks of the M.W. & C. R. 
Railroad. The company will immediately begin the 
construction of buildings and tanks on the property, 
and will endeavor to supply the city with oil, The 
kerosene stored there will be 150 proof. test It 
also to the tanks, 
which will be filled from the plant up north, being 
brought down town by large tanks on wheels. The 
oil will be brought to the city by rail forthe present 
Another feature of the plant will be the building of 
a cooper shop, where barrels will be made, and this 
will be 
that quite a business will be done in that line 

\ 


hess 


Is 


intended furnish stores with 


used as a shipping point, and it is expected 
Taunton (Mass.) Correspondent writes: Busi 
het The Taunton Locomotive Mfg 
Co. are working day and night (two gangs) to keep up 


is good 


with their orders on printing presses manufactured 
by them for the Huber Printing Press Co. Locomo 
tive work is somewhat dull, although they have 


orders on hand now for about 11 engines, with pros 


pects for more Nothing has been done in the 
building of engines for the last six months; a few 
repair jobs have been received during that time 


The Mason Machine Works are busy on cotton ma 
Printing press work with them is falling 
They manufacture presses for the 
Co., of New York and 
They are about starting on some narrow 


chinery 
off 
Campbell 


somewhat 
Printing Press 
Chicago 
gauge engines (The Farlie) for the Revere 
Beach & Lynn Railroad. There rumor that 
Messrs. Emery & Donnelly, formerly with the Camp 
bell to commence 
business their making 
They have received letters patent on an inking de 


Boston 


Is a 


Printing Press Co., are about 


on own account, presses 
vice for printing presses, and have now specifica 
tions filed for a complete printing press. The East 
Taunton Iron Works, which have idle 


years, are about to start up under new management, 


been some 
making wire for telegraph, telephone and electric 
light 
a new process, for which letters patent were recent 
ly Mr. Williams, of this city The 


purposes. They are to draw their wire under 


granted to 





ing and shearing machinery, and boiler makers’ 


tack and nail business is rather dull just now. 
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Machinists’{Supplies and,Iron. 





New York, Jan. 26, 1889. 


Iron—American Pig.—The market still rules dull 
and weak, and concessions are usually made by 
sellers to secure business. Over-production is talked 
of, and a reduction of prices is not improbable. 
The nominal quotations are, for Standard brands 
No. 1 X Foundry, $17 to $18; No. 2, $16 to $16.50; 
Grey Forge, $15 to $15.50 





-=*WANTED* 


“* Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
‘ton. About seven words make a line. Copy should 
he sent to reach us not later than Saturday morning 
for the ensuing week's issue, 


Wanted- See bottom of third column, page 11 

A graduate in machinery from a Dutch polytech- 
nicum wants a position. Box 62, AM. MACHINIST 
**Mechanical draftsman and machinist, vise hand. 
technical school graduate abroad, energetic, accu- 
rate, wants position as draftsman, W., 32, Am. Macu 

Wanted—By practical pattern maker and drafts- 
man, position as foreman pattern maker. 8S. K., 
AMERICAN MACHINIST. 





© To Blacksmiths. Wanted—A flocomotive frame 
maker to work by piece ; steady ‘employme nt. Cor- 


respondence invited. B Blac ksmith, Am. MACHINIST. 

Experienced Foundry Foreman desires ‘position, 
or will enter into a contract to make work by the 
ton. Heavy mach. preferred. Box 64, AM. MACHINIST 
b Pattern maker with some capital wishes to make 
business engagement. H. W., 606 Cherry St., E. 
Saginaw, Mich. 

ewfoundry Foreman wanted, for a small shop doing 
re neral work; must be a first-class, sober man. 
Address H. 8. T., Poughkee psie, N. Y., giving refer- 
ences and price. 

Wanted—A Mech. Draftsman with some tech. ed 
ucation and exp. in High Speed Engine Design. Per- 
manent position to right man. Address, stating ex 
perience, and salary desired, ** Gregor,’ Am. Macu. 

A mechanical engineer of 10 years’ sea experience, 
with board of trade certificates, desires engagement 
as Supt. or Chief Engineer of large steam plant. 
Address Ability, AMERICAN MACHINIST. 
qWanted—To make arrangements with a good 
house to trade with steam goods and special sup 
plies; have had 14 years’ experience ; East or West ; 
best of references. Address M., AM. MACHINIST. 

Wanted—A few good bench hands to work on 
wood-working machinery ; must have experience in 
the line, and none but first-class vise hands need ap 
ply. Address The Indiana Machine Works, Fort 
Wayne, Ind. 

Wanted—Position as Supt. of Machine Shop after 
Feb. Ist, 1889. Fully competent; can handle men to 
advantage; 25 years’ practical experience on various 
kinds of machinery, tools, fixtures, etc. Best refer 
ences from former employers. Dallas, Am. MAcu. 

Wanted—A competent man as foreman of ma 
chine department in large works. Must understand 
engine work and be able to use indicator ; also build 
ing special mach. and general work. Apply, giving 
references and experience, to C., care Am. MAcH. 

Young man wants position; thoroughly acquainted 
with Universal Milling Machine work, gear cutting, 


special cutters, ete.; also cutter grinding; lathe 
work if required; can design if necessary; sober 


and steady. . Address Box 63, AMERICAN MACHINIST. 

A practical engineer of 20 years’ experience, hav- 
ing a design superior to the best Corliss Engines, 
wishes a position with responsible builders to design 
for them working drawings of his improvements. 
Address C. A. Condé, 1129 Cherry St., Philadelphia. 

Wanted — By a first-class machinist, position as 
foreman, where ability will count; experienced at 
heavy hydrostatic machinery, marine, stationary 
and blowing engines; good draftsman; can handle 
men to best advantage ; heavy work preferred. Ad- 
dress Competent, AMERICAN MACHINIST. 








+ MISCELLANEOUS WANTS + 


Advertisements will be inserted under this head at 
35 cents per line, each insertion. 


Gerlach’s Engineers’ specialties beat the world. 
Send for price list. Crescent Mfg. Co., Cleveland, O. 

Crescent grease cup for shafting beats them all. 
Sample free. Crescent Mfg. Co., Cleveland, Ohio. 

Light and fine machinery to order; Foot ‘ pipe 
Catalogue for stamp. E. 0. Chase, Newark, 

August C. Christensen, 24 State St., N. Y., fil’ 
ing engineer for hydr. and pumping machinery. ete. 

Punches, Dies and special machinery built poonder. 
c. F. Langston & Co., 70 N. 4th St., Phila., Pa. 

Correspondence solicited with partie s having ma 
chine or foundry speci: ag s to build. Honesdale 
Iron Works, Honesdale, 

How to remove and onde scale in steam boilers 
at a cost of ten cents a week. Send postal for cir 
cular to Pittsburgh Boiler Scale Resolvent Co., 
Pittsburgh, Pa. 

Wanted—To buy second-hand lathes, planers and 
shapers of all sizes; must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati, O. 








“ Star” Screw Cut- 
Foot Lathe ting Auto- 
Swings matic Cross 
2 iF in. A Feed, etc. 
q 






ewan 2mm 
Scroll Saws, 





Catalogue 
Circular ‘ree 
Saws, Lathes of all our 


Mortisers. 








Machinery. 


Seneca Falls Mig, Co. 687 Water St., Seneca Falls, N.Y. 


AMER LOAN 











CUSHIONED 


F HELVE 
THAMMER 


., Com binesthe bestele- 
mets essential in a 
», first-class Hammer. 
Has more good points, 
does more and bet- 
ter work and costs 

less for repairs 

than any other 
Hammer iu the 
world. 


BRADLEY'S HEATING 
Tip) -es FORGES, 
=, 


With a manufactur- 
ing experience of over 
half a century, we 
recommend these 
machines to be the 
best, simplest, most 
durable and combin- 
ing all the essentia) 
elements, For hard 
H coal or coke. Indig. 
pensableinallshopst 
keep Bradley’ s Cushioned Ham- 


BRADLEY&Co. mers and men fully emploved 
SYRACUSE, N. YY. Sand reduces cost of production. 


98 Sudbury St., Boston, Mass. 
63 Murray St., New York, 


Pat. Aug. 30, 1887. 





THE HUSSEY RE-HEATER 


RE- HEATS EXHAUST STEAM. 
boyy Waal) 
Gye 





Super-Heats Live Steam, 
Heats Air or Water 


WITHOUT COST. 


The Hussey Re-Heater and Steam Plant 


IMPROVEMENT Co. 


A. S. HATCH, President 15 Cortlandt St, N. tr. 


8. D. BREWER, Gen’! Manager. 








MACHIN Ist 


JANUARY 31, 1889 











THE DEANE STEAM PUMP CO., 


HOLYOKE, MASS., 
New York, Boston, Chicago, Philadelphia, 
St. Louis, 
Manufacturers of 


STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 


SEND FOR CATALOGUE. 





SHAPERS. 


The Hendey Shapers are generally acknowledged to have more special features 


required in a Shaper than any other in the market. 


All efforts by unfair opponents 


to decry their merits have simply resulted in increasing their sale, To-day they are 


more popular thanever., They are also better than ever. 


Price. 


Write us for Catalogue and 


Shapers, Planers, Engine Lathes, &c. 


THE HENDEY MACHINE CO., TORRINGTON, CONN. 





IT PAYS TOU 


SE THE BEST, 


That is why CRESCENT EXTRA STEEL is found in so many well managed shops 


where results are closely wat 


For general machine shop tools and dies it is the most satisfactory steel you can get anywhere 


MILLER, 


CHICAGO, ILLS. 


METCALF & PARKIN, 
PITTSBURGH, PA. 


NEW YORK, N. Y. 





18 


plete 





Just introduced. 
improvements. 


SEBASTIAN, MAY & €0.’S 


—NEw—- 


-in. Engine Lathe. 


New design. All the latest 
Write for cuts and prices. Com- 
catalogue of foot and power lathes and tools 


mailed on application. 


167 W. 2nd Street, Cincinnati, Ohio. 








Has improved Taper, Pipe and other attachments. 
in 2, 234, 
Sold by the Trade. 


‘> STEPHENS PATENT VISES. 


ADJUSTING CAM AND TOGGLE JOINT. 


Stationary or Patent Swivel Bases. 


FIRM HOLD AND QUICK WORK. 


Made 
34, 414, 5%, and 614 inch width of jaw. 
Send for Circular. 


TOWER & LYON, MFR’S, 


95 CHAMBERS ST7., NEW YORK. 





Bridgenort Machine Toa i 


E. P. BULLARD, Prop. 


BRIDGEPORT, CONN. 








37 & 61 INCH BORING & TURNING MILLS, 
LATHES, SCREW MACHINES, TURRET MACHINES, &c. 





VOLNEY W,. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 





PROVIDENCE, R. I 








95 & 97 LIBERTY ST., 111 FEDERAL ST., 
NEW YORK. 


ve oo ENGINES A SPECIALTY 


GEO. F. BLAKE MANF’G CO. 


Be sr EE VERY vaneTy 







BOSTON 











For the reason that if you are 
interested in raising water or other 
liquids by steam power, we wish to call 
your attention to the 


Prices, and hundreds of A-1 Testimonials. 


WHY THIS 16 PUT HERE! 


NEW PULSOMETER, 


in THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. 
~~ More Ethotent, Simple, Durable, and more Ego 
ses and repairs, than any other Steam P 


Call or write an cn ae 96 page agg Am | Pecsrigtive Book containing Full Particulars, Reduced Net 
aile 





PRICES LOWER THAN ANY OTHER. 


onomical, eroth as to running 
m 


ree, 


PULSOMETER STEAM PUMP CoO., 120 LIBERTY ST., N. Y¥. 





NEW HAVEN 
CONN. 


'Y PAT OROP PRESS 


BEECHER & PECK, _ 


DROP FORGINGS 8:20 
BEECHER & PECK, NEW HAVEN CONN. 
LOUGH’S PATENT 
1 DUPLEX CUTTER 
= 1 For cutting the teeth of gears; one 
R. M. CLOUGH, 
MERIDEN, CONN. 


Cutter cuts a pitch from 18 teeth to 


a rack inclusive. 
5 WEST 4TH ST., CINCINNATI, 
CONSULTING ENGINEERS. 


FRICTION CLUTCH 
PULLEYS. 


Shop-Rights For Sale. 
SEND FOR PRICE LIST. 








Send for descriptive circular 


and price list. 





”o. 





We never sleep, 










H iA euucurenD SVRACUSENY 3 


TAPE ett A 
MACHINIST’S SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others, 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, 





N. Y. 


FOR SAW MILLS, 
FOUNDRIES AND 
EMERY WHEELS ani | MACHINE SHOPS 


CRINDING MACHINES |! For Circulars address 
THE TANITE COMPANY, STROUDSBURG, MONROE CO., PA, 


Or Hi A. ROGERS, 19 John &t., N.Y. 


ERNEST W. NAYLOR, 


CONSULTING ENGINEER, 149 B’ way, N. Y. 
Designer and Contractor for Hydranlie Plant for Roiler 
Making, Bridge Building, Goods Sheds and Warehouses 
Cranes of all Descriptions. Hydraulic Forging, Flanging, 
Bending, Armor and Gun Presses, ete. 


BABBITT METAL 
Cooke & Co.’s Special Brands, 
ACME, for high speeds and heavy work. 
SUPERIOR, tor jorning and generat use 
RELIABL 


Write for prices or send us a sample 
order, 


22 CORTLANDT ST., 


TANIT 








for shafting bearings 
for ordinary service. 





NEW YORK. 








BETTS MACHINE COMP’Y;, 
WILMINGTON, DEL., 
MAKERS OF 


Metal-working Machine Tools 


OF SUPERIOR QUALITY, 
FOR USE IN 
MACHINE & RAILWAY SHOPS, 

















January 31, 1889 AMERICAN 


NICHOLSON FILE CO., Providence, R. |. 


Manufacturers of FILES and RASPS. 
In Quantity, greater than 
In Quality, superior to 
In Variety, far ahead of » 
In Reputation—No File sells so easily. 


THE “VOLUNTEER” 
UP-DROP, SIGHT FEED, LUBRIGATOR, 


(GATES PATENT.) 
FOR STATIONARY ENGINES AND PUMPS OF 








any other Maker. 





< 





oo ALL KINDS. LUBRICATORS FOR SIN- 

ay GLE OR DOUBLE CONNECTION. 

q PRICE LIST. 

3 = er epee ae eee 

2 a ies . 7a eee ee 

2 . eee $10. 00 | $12.00 _$15. co 
Capacity . . + pt. 4 pt. 3 pt. 








"NATHAN MANUFACTURING CO.., 
92 & 94 LIBERTY STREET, NEW YORK, 
HOWE, BROWN & CO., Limited, sons-sesser wove + co, tnt 


Manufacturers ofall kinds 


CRUCIBLE AND OPEN HEARTH STEEL, CAMERON SELF-HARDENING STEEL, 


For Shearing Tools and Turning Steel Tires. 
BRANCH OFFICES: Boston, 127 Oliver St. New York, !2 Cliff St. Chicago, !71! La Salle St. 











ESTABLISHED 1859. 








Established in 1874. 


CLEVELAND TWIST DRILL CO. 


85 Queen Victoria St., London, Eng. 
JUST PUBLISHED. OUR 


MODERN NEW CATALOGUE OF TOOLS 
HELIOGRAPHICG PROCESSES ‘ities sneneen ae 


Cents in stamps (for postage.) 
A Manual of Instruction in the Art 


Corner Lake & Kirtland Sts., Cleveland, 0 
101 Chambers Street, New York. 













MACH INIST 11 
EDUCED PRICES OF ? 
R . » LeCount’s Light Steel Dog 
“No. INCH. PRICE No. INCH. PRICE, 
1 By $ 35 8 2 $1.10 | 
2 Lo 35 — Set of 8—5.50 
3 34. BO 2k . 1.40 
i 1 60 10 a - 150 
5 1'4 £95 i a 1.70 
6 1k. : & 4 0 | 
7 - 194. ee. 00 Full Set of 18 "13:00 | 





C.W. Le COUNT, 


SOUTH NORWALK, CONN. 

















Send tite thaw € New Catalogue. 


HALL STEAM PUMP CO., 
91 Liberty St., New York. 


Boiler and 
Pump Combined 















THE VOLKER & FELTHOUSEN MFG.CO. iio 
MANUFACTURERS OF Factory 
hye ys \ Iyr! NIC 7 7 by 
Aller, N k; Wal 
‘. bn rer etiane iba; Thos. J. Bell 0 aud 3d Supply Co., 7 
‘Bante feet he Gove esti fo, even 
Denver, Ons 1, Sherif et acworth, Pittebungh, Pa; spore, Oo. 


; Jas, Jenks, Detroit, Wickes , Kast aod, 


ar 
Adolph Leite ite Grand Rapids; E. F. Osborne & Co, Bt. Paul 
Rundle, Spence & Co., M Iwaukee; Joshua Hend achine ‘Works, 
San Francisc o, Flynn & Emrich, Baltimore; For Liddell & Co., 
Montgomery, Ala; Bailey & Le bby, Charleston, 8.C.: Pond En neer 


ing Co., St. Louis and Kansas ( ity ; O. B, Goodwin, Norfol 
Columbus Supply Co., Columbus, O.; C. 8S. Leeds & Co., Minneapolis: 
. D. Coleman, New Orleans. 


DAVIDSON IMPROVED STEAM PUMP. 
Davison Steam Fume Company. 


WwW a “i rED at EST Pp U M PP et Pel 


‘PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 
NEW ENGLAND OFFICE, 51 OLIVER STREET, BOSTON, MASS, 


pmo me 























Chas. A. Strelinger & Co.,%9?" Detroit, Mich. 
of Reproducing Drawings, Engravy- 
ings, Manuscripts, ete, by the 


ACTION OF LIGHT: for the use UNION STONE COMPANY, | 


of Engineers, Architects, Draftsmen,| $8 & 40 HAWLEY ST., 36 JOHN ST., 
Artists, and Scientists. BOSTON, MASS. NEW YORK. 
With 32 Illustrations on Wood and : : 

10 Specimen Heliograms. 


By ERNST LIETZE, 


Mechanical Engineer. 
One Volume, Royal Octavo. Price $3. 


D, Van Nostrand Company, Publishers 
23 Murray and 27 Warren Sts., 
NEW YORK. 


Roct’s Forse Blast Rotary Blower 


FOR 
Founsaias, SMITH SHOPS, PNEUMATIC 
UBES, VENTILATION, ETC. 


+ 








“D. CRINDING MACHINE. 


114 in. Steel Arbor. Takes Emery or Corundum 





Wheels to 20” diameter. Of this style we have six 
sizes, to suit different classes of work, from %%" to 
24% = Arbor. 
aarti * viata Boserivs MLAST, 
CTLY BALANCED. — 
meek Wemanie Pamuee uction. ro 


P. H. & F. M. ROOTS, Manufacturers, 
CONNERSVILLE, IND. 


8.8, TOWNSEND, Gen. Aet, ta Cortlandt Mt, 
COOKE & (0., Selling Acts, § sew york, 


In Writing, Please Mention This Paper. 


CIVIL, MECHANICAL & MINING ENGINEERS, 
ARCHITECTS, BUILDERS, MANUFACTURERS, &e., &c. 


Our COMPLETE CATALOGUE of SCIENTIFIC and INDUSTRIAI 
WoRKS will be sent FREE by Mail on application. 


JOHN WILEY & SONS, Astor Place, 
NEW YORK. 





FINE TAPS, DIES, REAMERS, E’IrC. 








LICHTNINC AND CREEN RIVER SCREW PLATES. 
Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools. 8 ynd for Price List, 


WILEY & RUSSELL MFG. GREENFIELD, MASS. 








co., 
- Kent Ave. and 
South roth St., | 


GUILD & GARRISON, =." 


Buliders of Steam Pumps, Vacuum Pumps, Vacuum acs, Filter-press Pumps, 
Air Compressors, Condensers for Pans, Engines, Steam Pumps, Etc. 








yr anpure Machine Works, 


Manufacturers of 


Mictal-working Mlachinery. 


OFFICE AND WORKS: 
13 to 21 Main Street, 
FITCHBURG, MASS. 





| ayy Nos. 





SEND FOR CATALOGUE E. 





CHETS, WRENCHES, DRILLS. 
LOWELL ,WRENCH CO. 


WOoORC asT Hp 


IRWIN VEEDER, 
Expert and Solicitor of Patents. 


g™ years’ ponctiont experience in shops after yoostving & 
technical education and before entering the practice. 


Rooms 309-11, 225 Dearborn Street, Chicago. 
J. H, RayMonD, OF COUNSEL. 


RA 


HENRY CAREY BAIRD & CO., 


Industrial Publishers, Booksellers and Importers, 
8r1o Walnut St., Philadelphia. 


MASS. 














BEAUDRY’S 


prix |PARK MFG. CO. 
Power Press om MANUFACTURERS OF 
COMBINING 34 
PRESS, SHEARS 
R j 
eee C0. 2 Street, 
dry’s Uprigh: Powe 3 
| | dele Masafactares, Boston, |: 
HARD ¢)AL BEAT- Mass. 





ING FORGES. 
Room 4, MASON B’DG 
70 KILBY ST., 


The Park Injector, 












he of oe See w and Revised Catetonus of Practical « and ene oO R ‘i H I N  @- TO N 
title Boo SO pages, SVO., anc ur ther Catalogues anc 
tothe Arts, se mt ee and free - i pe a tne to a " a ~ me > te =o PU M Pi N G 
7 i MACHINER 
HARLES URRAY=<- 
? BY/ENGRAVER on WOOD\ VENGRAVER on WOOD \@ Henry R. WoRTHINGTON, 
‘ANN’ ST. # NEW YOrx«: NEW YORK, 
BOSTON PHILADELPHIA 
oor eens er CHICAGO ST LOUIS SAN FRANCISCO 





The Gage Tool Co.’s Self-Setting Plane. 


New Madrid, Mo., Aug, 27, ’88. | 

Gage Tool Co,, Vineland, N. J. bp 

The planes received O, K. Have tried them thoroughly a oa 

on hare ¥¢ lie pine and on cyvress knots, which | tuink are o = 

au ial to he oe ck, ‘this morning, after jointing the edge of » cS 
ery hard erg h yellow pine b« ard, with a gre at deal a 

c ‘resin in it, l[took the iron of my ry mre riane and shaved = 3 
iyself with it, withe ut putting it mm the oil stone or sh arp n fa 

ng ‘t inany manner. This was done in th pre nee of 3 D EB 

(thre e) witne s,andif any one wishes verificatic on of this, = 

let them se od ne tary’ s fee and | will make oath to same, b=} 

Gro, H. GLOVER, Contractor and Builder, = 

















Boston, Mass, EJECTORS anv JET APPARATUS, 





ASK DEALERS FOR THEM. 
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Facts :—1889 marks the 830th YEAR of the life of 


THE HARRISON SAFETY BOILER. 


The results obtained by many of the largest steam users of the country, who have used thousands Oo 
horse-power of them during that length of time, will warrant your investigating 
their merits when in need of power. 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 


“sSTrREAM” This system of Feed Water Heateris the Best 


AND THE 
A VALUABLE BOOK FOR EVERY STEAM USEP 


oe LOWE 


PUBLISHED FOR FREE DISTRIBUTION, BY 
is the simplest 


THE BABCOCK & WILCOX COMPANY, 
HEATER 


MANUFACTURERS OF 
a x gs on the system, 
WATER-TUBE BOILERS, Has Straight Tubes 
107 Hope St., Glasgow. 30 Cortlandt St., N.Y. Witn reliable provision 


for expansion, and will 
HEAT AND PURIFY 
THOS. H. DALLETT & C0. 
1305 Buttonwood Street, 


THE WATER, 
PHILADELPHIA, PA. 


EQUAL TO ANY 
With same Feet of Heat- 
ing Surface and 
Portable Drills, Wear the Longest 
Hand Drills, 
Boiler Shell Drills, 
Light Drill Presses, 


Send for description and 
Histories of Boilers and 
a | : 
Spe-ial Machinery 
SEND FOR CATALOGUE. 


Feed Water Heaters, to 
MACHINER 
For Reducit 


BridgeportBoiler Works, 
i and Pointing Wire, 


Bridgeport, Conn. 
ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 
For Machines or information, address 





















Our Wheels for Machine Shop 
Work and Tool Grinding 
Superior to all others. 


Send for Catalogue just published. 
Chicago Office, 41 South Canal St., Chicago, Ill 


UMP VALVES 
OR on dEn dineering Co. 


— St. Louis, Mo.-— -- 


LACKAWANNA 
GREASE CUP 


Will Saveits Costin Oi: 
alone Several Times 
per Annum. 

SAVES ALSO IN LABOR, AND 
COST OF COTTON-WASTE. PRE- 
VENTS DRIPPING AND SPATTER- 
ING 


Agents, THE POND ENGINEERING COMPANY, 
the manufacturer, 


St. Louis and Kansas City, Mo. 
Sterling Emery Wheel Co., 
S. W. GOODYEAR, Waterbury, Ct. 
EAGLE of« 


Factory, West Sterling, Mas 
ANVIL 


Office, 17 Dey Street, New York. 
“33 WORKS, 
Trenton, N. J. 











SE 
PRI 





The Fisher Double Screw Leg 
Vise.—Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken, 














a A P< a th ke 2 ee FEED yh ite 
$ ; S. most PERFECT REGULATION anc 
Send for ecm GREATEST CONVENIENCE in opera 
The Eagle tion yet attained in any device forthe 


» lubrication of machinery. Works 
equally wellin every possible position 


Lackawanna Lubricating Co,, 


41 Coal Exchange, Scranton, Pa. 


PATENT 


Anvil. —Best 
Cast Steel 
Face & Steel 
Horn. Better 
than any Eng- 
lish anvil. 
Full war- 
rantec and 
lower price. 





THOMAS P. SIMPSON, Washington, 
D.C. No atty’sfee until Patent ob 
tained. Write for Inventor's Guide 
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WOSTGOTT CHUCK C0,,2mev Onis Steam Engine Founnyts, QVEIDA, If, ° 


Manufacturers of all kinds of Lathe and Drill 


Scroli Combination. 3 or 4 


; Jawed. Jaws reversible. 

| Diameter Capacity. 

| 4 9-16 in. 512 in. 
71-2 in. 8 in. 
101-8 in. 12 in. 


| 1314 in. 15 in. : 

| | _ 18 - | = 
> 181-2 in. 2112 in. | 
SENI Catalo He, | 2 Be 
| 24 in. 30 in. 
— e | a ih: 36 in | 
| 36 in. 43 in. | 








TRADE MARK. 


THE HORTON j= LATHE CHUCK! 





BTOROSTAIC MACEINER?, 


PRESSES, 
PUMPS, 
PUNCHES, 


ACCUMULATORS, 


JACKS, 
VALVES, 
FITTINGS. 


VAULT ELEVATORS, de, do 


WATRON & STILLMAN, 204-210 East 43d St., N. ¥ 


CHUCKS 


WRITE US FOR PRICES. 


THE HOGGSON & PETTIS MFC. CO. 


Est. 1849. NEW HAVEN, CONN. 


CHAMPION SCROLL CHUCKS. 


In 5 sizes, for foot Lathes and all classes of light 
work. Advupted as standard and kept in stock by 
the largest firms making such machinery. For sale 
at all supply stores. Ask for our Champion Chuck. 


THED.E.WHITON MACHINE CO, | :3 


NEW LONDON, CONN. 














Manufactured by 


THE E. HORTON & SON CO., 


Windsor Locks, Conn., U.S.A. 
Send for Tllustrated Catalogue. 








A NEW CATALOGUE OF 


CUSHMAN CHUCKS 


JUST ISSUED. 


Containing new designs. Sizes and prices sent free 
on application to the 


CUSHMAN CHUCK CO., 


HARTFORD, CONN. 











Emery Wheel 
Surfacing Machine, 




















GRAPHITE 


PIPE JOINT 


GREASE g& 
FOR STEAM OR GAS PIPES, Se 3 
BOLTS, SC&EWS, ETC, EE 2 LS 
a Bae = : 
Far Better and Cheaper than Roi Lead. SPRINGFIELD GLUE AND EMERY WHEEL CO. 


Put up in 1 Ib., 5 Ib., 10 Ib., 25 Ib. & 5) 1b. packages. 
Joseph Dixon Crucible Co., 


MANUFACTURERS PENCILS & GRAPHITE SPECIALTIES, 
\ JERSEY CITY, N. J. 





NATIONAL 














THE IMPROVED 


BOILER FEEDER, 


With McAVITY’S Patent Improvement 


PATENTED APRIL 5Tr, 1886. 


Automatic and positive in its action by moving a simple handie 
or lever. No regulation of water or steam. Works at any pressure. 
Lifts as wellas a pump. Noopen overflow. A boy can start and 
stop it as well as an engineer. Simple and effective. Suitable for 
all kinds of boilers 
: To start the Boiler Feeder.—\st Raise the handle or lever to open 
P Overflow. 2nd. Open globe valve in steam pipe to give it steam. 

8rd. When water flows through overtlow, close the Ove ¢- 
rea TOMER How by pressing down the lever, and the Boiler Feeder 
@ isat work. Ask your dealer for it. 


FOR SALE BY 
T. McAvity & Sons, St. John, N. B.; Rice, Lewis & Sons, Toronto, Ont. ; McKelvey & 
Biren. Kingston, Ont. ; 5. Fisher, Montreal, Que. ; W. L. Leonard & Co., Vancouver. 


ENERGY MFG. CO., 
1115 South 15th St., 
PHILA., PA. 

Sole makers of Rope Hoist- 
ing Machines, Drill Guides, 
etc. Two sizes of Center 
Grinders, for small and large 
lathes. Will true up centers 
quicker than any other de- 
vice. Send for descripvive 

circular of specialties. 


WYMAN & GORDON, 


WORCESTER, 
QCQhuichk MASS. 


BAILEY’S PATENT COPPER CAP FUSIBLE 


A Cheap Means for Preventing Accidents to Steam Boilers through Low Water. 


The fusible metal is kept from contact with the water, 
avoiding the chemical and mechanical action, which would otherwise pre- 
vent it from melting. Cap is readily removable, permitting free inspection. 
Highly recommended by the chief Boiler Insurance Companies of Great 
Britain, over 150,000 being sald in Europe since first introduced, with in- 
creasing sales. Also by the U. S. Board of Supervising Inspectors of Vessels 
at Washington ; by Prof. R. H. Thurston, and many other eminent expert en- bs 
gineers, also railway master mechanics, as superior to any now in use, and 
filling all requirements. 


GEO. VAN WAGENEN, Sole American Licensee anc Manufacturer. 


Ga" Illustrated Pamphlets on Application. 233 West Street, New York City- 


Waren 



































Action Vises. 











DELAFIELD’S PAT. SAW CLAME AUTOMATIC 


1 4, 





With Saw tor Cutting Metals. Saves all the broken hack saw 
blades. In use over two years, in ail parts of she country. 
The new Clamps have the edges beveled that hold the saw 
Free by mail for 0 cents. Extra blades, 1-2 in. wide, 7c. each. 
70c. per doz; 1 in. wide, Stubs, 35c. each. Free by mail. 


NOROTON MFG. WORKS, NOROTON, CONN. 


WANTED TOOL AGENTS 


and West of Penna 
age on Free Outfit. 








. a 
GG) YR 
By >) ® 
Premium -at: EVERY -EXPOSITION 
*— CATA LOGUES-ON-APPLICATION —- 


HEADER 


in Shops 
South 
Send 1oc, for Post- 











s MES, ake St., Chicago. Lo = | ERS 

CH JAMES pf Lake St. Ching | Bor SPTTERS: 

—o =| °HOT & COLD . 4° 

a| = Been —> CARRIAGE: BOUT-MACIINERY <— 
o| 0 a ie) MMT HOT & COLD -AUTOMATIC¢ NUT & WASHER-TAPPERS OF EVERY STYLE 

=|» NEW >_= 3 4 | WIRE ‘NAIL MACHIN ES 
r a q THE ONLY PECIALIST 

2 2 STANDARD gegmcegig URNISTING COnFLETE Fant) 
R 2 BEE SBIR tre NATIONAL MACHINERY: Co 
=| 4 “os TIF FIN, OHI0,U-S. 00.44.00 








TRUMP CHUCK. 


The Best and Cheapest Chuck 
made. Will hold STRAIGHT or 
TAPER Shank Drills ACCURATELY. 











8sizes: 44 , 34 and 8g”. 
TRUMP BROS. MACHINE CO., 
CLUTCH PULLEYS AND 
CUT-OFF COUPLINGS 
JAS. HUNTER & SON, 
North Adams, Mass. 
Greenwood’s Universal 
na For Straight, Curved (Concave or Convex), or Angle 
Work. Used on any Planer with Gross-Feed for 
Links, Wedges, Keys, etc. Indispensable for Loco~ 
motive Builders and Master Mechanics. 
Circulars with full description on application, 


WILMINGTON, PELAWARE, 
Planer Chuck. 
PEDRICK & AYER, Philadelphia, Pa. 
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MORSE TWIST DRILL AND MAGHINE COMPANY, Ne Beatora, sass 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills 


DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


BOYNTON’S ADJUSTABLE 
ALLIGATOR WRENCH. 


Quick and 
bandy in ad- 
justment. 

Invaluable 
for work on 
Made entirely of 











PAT'D JUNE 4 1887 SO 


clipped pipe, in close coils and corners that cannot be reached with other wrenches. 
drop forged steel. Six sizes. Manufactured by 

CAMPBELL PRINTING PRESS AND MFC. 
160 WILLIAM ST., NEW YORK, 


CURTIS & CURTIS, | 
Successors to FORBES & CURTIS,’ | 
66 JOHN ST. , Bridgeport, Ct., U.S.A 


MANUFACTURERS OF 


m The Forbes Pat. Die Stock, | 


Pipe Cutting and Threading 


co. 
325 DEARBORN ST., CHICAGO. 





Machine, etc. | 
A portable cutting and thread ! 
ing machine with am, Pe one mai 
can with ease thread pipe up to six 
Ss inch diam. No vise is required. 


He) Send for Illustrated Catalogue. 


MONTGOMERY & CO., 


105 FULTON ST., NEW YORK, 


TOOLS, SUPPLIES ano MACHINERY ' ¢ 


FOR ALL BRANCHES OF THE MECHANICAL TRADES. 


Illustrated Catalogue (300 pages) mailed on receipt of 
Fourteen Cents. 








F. E. REED, 
Worcester, Mass. 





— 
ee Lathes, Hand Lathes, Foot Lathes, Upright Drills, 
nd Milling Machines. Age nts, MANNING, MAXWELL 
& MOORE, 111 Lrserty STREET, NEW York. 





THE NATIONAL 


Feed-Water 


HEATER. 


A brass coil Heater dc 
livering water to the boil- 
er at 210° Fahrenheit. 
100,000 Horse Power 
sold. Prices Low. Sat- 


im caasromer 


P. BLAISDELL & CO. 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS, 








isfaction universal. 


THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 









DRILL PRESSES. 
BICYCLES, 





‘LONLY SEVEN DOELARS | 
DEMAND THIS, PUMP 
(eo) me @0)6) =| 
DEALER 








OR WRITE. 
TQ US FOR PRICES. 
Van DuZEN'’S PATENT 


SAV/NN| DU )4 =o 4 TIFT. 


SOLE MAKERS 
INCINNATI, 








es 
a 
_————_ —_ ir | 





American Standard Gauge & Tool Works, Wilmington, Del 


Makers of Implements for Standard Measurements. 


NEW HAVEN MANFG. Cu. 


NEW HAVEN, CONN. 


© Over @ 





Crescent Gauge. JAS. A. TAYLOR & CO. 





Planers, Shapers, Drills, Slotters, Etc. 


MCMAHON & COMPANY, 


MANUFACTURERS OF 


PATENT PERFORATED 


PLANER BELTING. 
















———'" 9 asl 
PREVENTS Arr Cusnions. Guaranteed for work on 
SrpE CurreErs and the CYLINDERS Of PLANERS. Wachinists Tools, 
AND 


CHAS. A. SCHIEREN & CO., (Manuf’rs. 


45-51 FERRY ST., NEW YORK, 
46 SOUTH CANAL ST., CHICAGO, 
86 FEDERAL ST., BOSTON. 
226 NORTH THIRD ST., PHILA. 


Patent Friction Pulleys, 


Water St., Corner Ledge, 


WORCESTER, - - MASS, 


GAGE MACHINE WORKS, 














“ Eclipse’ Hand Pipe- Cutting Machines. =< Wat erford, N.Y. 
No. 1.—Powerful, inex- 5 é " Manuf’ r’s of 
pensive, simple tn construc- : b F T 
tion, Cuts and SCVEWS f pc = Ox , TURRE 
Y to 2-inch. Easily carrie = 
owt | sae | SpeedLathes 
“ECLIPSE” Nos. 2 and 3 iN P AND 
be a powerful and most é a Brass Finishers 
é c € . > 
ma chines TOOLS. 
Jor cutting 
large 





L. W. Pond Machine Co. 


Manufacturers of and 
Dealers in 


lron Working Machinery. 


Improved Iron 
Planers a spe- 
cialty. Feed, pat- 
ented Feb. 9, 1886, 
Belt Shifter, pat- 
ented Nov. 2, L836, 


140 Union St., 
Worcester, 
Mass. 


PI "ES, with which one man can 
easily cut off and thread 6-inch pipe. 
No. 2 Cuts and Se rews 2% to gin. 
m3. * 2% tobin 
It will pay you to write us for 
partic ulars 
PANCOAST & MAULE, 
(Mention this paper.) Philade/ phia 
Bae We also build Power Machines. 


Ihe CARY & MOEN CO, 
ESCRIPTION © 














alge 
EVERY e’sTEEL SPRINGS. 


VYORK CITY 





IRON-WORKING = MACHINERY, 








Yonkers, N.Y. 
MANUFACTURERS OF 
Pipe Cutting, 


THREADING, 


AN 
‘ ‘ 
Tapping Machines, 
THE PATENT WHEEL PIPE CUTTER shown in the cut combines sim- 
plicity with strength and lightness. Easily adapted to various sizes of pipe. Rolling 


instead of sliding motion. No loose — to become detached and mislaid. <All wearing 
surfaces are of tool steel hardened. ess friction of parts than any other pipe-cutter made. 


D. SAUNDERS SONS, 


Steam & Gas Fitters’ Hand Tools’ 


SEND FOR CIRCULAR. 





















SLO UAL Za ON\\ iC: 
Bowers, EXWAUSTERS, - 
HEATING FURNACES. ““ 
HAND BLOWERS, nies DRILLS. 











NN WE ZK) 


FORGING AND WELDING BY PETROLEUM AIR BLAST FIRES. 


THE AERATED FUEL COMPANY, 
J.H. BULLARD, GENERAL MANAGER. SPRINGFIELD, MASS. 


REPRESENTED BY 
W. S. COLLINS, 171 Bway, N. Y. (Suite 24). HARRIS & COWDERY, Ashtabula, Ohio. 
ALDEN SPEARE’S SONS & CO., 3 Central Wharf, Boston. 1. C. HOWES, Kansas City, Mo. 
WILLIAM PICKETT, SON & COQ., 170 Lake Street, Chicago, Ill., and St. Louis, Mo. 
CHILION JONES, Gananoque, Canada. DUNKIRK ENGINEERING C4., Dunkirk, N.Y. | 
BRADLEY & COMPANY, Syracuse, N. Y. J. M. DAVIDSON, Columbus, Ohio. 4 % 
KALAMAZOO SPRING AND AXLE COMPANY, Kalamazoo, Mich. Brass Melting Furnace. 


MACHINE TOOLS ON HAND. 


IN \S 




















WY. SECON D-HAND. 

NE 

RUIMEOD  cccvrenaes sons wes . 24'°x24""x 5 Feet. 1 Planer, 30’'x30’’x 6 Feet..... . .. Whitcomb. 

1 Bee Leino aie eee RIS Tine a aes Sore 24""x24"x 6 “ 1 : 36" wide x 30’ x 8 Feet.... Putnam 

Me ere. “Sudiglonekennaraeeess So se0 x5 CO 1 Engine Lathe, 23’'x12 Feet .. New Haven 

1 Oy RaW RAR CREE ONE SUT ESOSS 26''x26"’x 6 ‘* 1 No. 1 Universal Radial Drill.. Universal Radial 

1 a eer siataiacaaraiie eae PE ie ae mee xk 7 Drill Co. ; 

1 Se Leumit ei ea Seer eens $2/'x32"'x 8 1 Cutting-off Machine. Cuts up to and including 

eS eee rere ie p 36""X36"X 8 . 2g" S  Pieesee@ sw isis eee ace sie'e's . setts. 

1 7 onan. 46'x36'x12 ; 

2 oe ce ecmoneancllte Mm Oo oe All the above tools are in good order, are all compete. 

, foe ond Lathes ged fe 7"x 8 “ Have been re splaced by larver tools of our make, Will be 
Sei eh et | ‘ sold atabargain. Have alsoa se ‘ond hand (aGitleres Power 

° “ “ 10 ‘ 

mS << © f . @eeaenseaurs . : aa ( Corliss Kagine, Wm, A. Harris make: with a battery of two 

1 ny - x10 boilers. Allin good order, Will be sold cheap. 


477, 479, 481 SYCAMORE ST., 


THE G, A. GRAY c0., CINCINNATI, OHIO. 
IF YOU ARE | 
INTERESTED IN 2, FOR MECHANICS & 


J. B. CHAMBERLAIN, SOLICITOR oF PATENTS. 500 5tn ST. WASHINCTON, D.C 





SEND FOR PAMPHLET No 











~ , Naval Size 10x 34x INCINNATI 
Mechanical. ¢, : hg J A FA Y ¢ 

2 — Am Marine. ( peer sent Mag ( — 2 a” 2 OHIO, U.S.A. 
e 2 7 mei sa Are ects, Jete pocke . . > . _ 

amas — al. aliices Rie A BUILDERS OF IMPROVED 

~ = © Been Mechanics. practical prob woop WORKING MACHINERY 

ra rs > pr oe 

S 4 A Saban , Assayers. lems solved at 

fy 5 Berita Chemists. sight Mailed Embraces nearly 400 Machines for 
<= Military Scientists. on receipt of | 


PLANING & MATCHING 


Surfacing, Moulding, Tenoning, Mor- 
tising, Boring, and Shaping, etc. 


Variety and Universal 


WOOD WORKERS. 


Band, Scroll and Circular Saws,Re- 
sawing Machines, Spoke and Wheel 
Machinery, Shafting, Pulleys, ete. 
All of the highest standard of excel- 
= lence. 


— W H. DOANE, Pres, 
Worcester, Mass 


W. C.) YOUNG & C ay Manufac'urers of 


Eugine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 


DRILLING =MACHINES. 


ALL STYLES WITH 


Students. 75 cents. 


R. 0. SMITH, No. 1 Broadway, N. Y. 
HUGO BILGRAM, 


440 N. 12th St., Phila., Pa 
Maker of all kinds of 


MACHINERY, 


Special facilities for Accurate 
ork. 








D. L, LYON, Sec'y. 
Bevel Gears cut theoret- 
ically Correct. 


MACHINE TOOLS. 


Special or General, any size, for the manufacture of 
Ordnance, Locomotive arine and Stationary Engines 
Ships’ Boilers, &., supplied to mary leading Firms in the 
United States of America. 


Asquith’s Patent Radial Diills 


Unequaled by any in the World. 
quirements, 











Send specification of re 
Large Stock of Tools ready for delivery. 


Latest Designs and Improvements. 
For cuts and prices address, 


BICKFORD DRILL 60., 


Front & Pike Sts., 


W. ASQUITH, HALIFAX, England 


1. MA 
G 








SHAPING MACHINES 


FOR HAND AND POWER, 
6’, 8” and 10” Stroke. 


Adapted to All Classes of Work 
to their Capacity. 


Cincinnati, O. 
SEND FOR CATALOGUE. 


SRRSTER MACHINE SCREW co. 










Circulars Furnished, 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 








Manufacturers of Set, Cap 
and Machine Screws, Studs, etc. 


WILLIAM BARKER & CO., 


Manufacturers of 


thee Iron and Brass 
Working 


MACHINERY 


+ 
ia 140 & 142 E, Sixth st., 
Near Culvert, 
0. 














L. S. STARRETT, 


Manufacturer of 


FINE TOOLS, 


ATHOL, MASS. 





























circulars and 
prices. 


SEND STamP FoR Futu List. 


[32 i! 2 } 


WHEN YOU 








GET TIRED 


Of experimenting with reducing valves which don’t reduce, try 
the one manufactured by the 


MASON REGULATTDRPOR CoO., 


BOSTON, MASS. 













































“WILLIAM SELLERS & , CO., Incorporated. 
PHILADELPHIA, PA, 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876, 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 

NJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


THL? I AUMATENG i“. 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
Multiple, Belt and Steam- 
Driven 











OVER 300 SIZES. 
ALSO 
Power Cushioned Hammer, 
~ Send for New Catalogue, © 











wossunuacs! PH OSPHOR-BRONZE 
an TRADE MARKS INGOTS, CASTINGS & MANUFACTURES. 
THE PHOSPHOR BRONZE SMELTING CO. LIMITED 

512 ARCH ST. PHILADELPHIA PA.U.S.A. 


ORIGINAL MANUFACTURERS OF PHOSPHOR- 
» BRONZE IN THE UNITED STATES AND OWNERS 
OF THE U.S.PATENTS. 


; C ) am) | 
Pho “pho 2 Bronge. 











ANDREW GKAY, Pres. W. H. Hollis, Treas. E. P,. MONROE, Gen’l Manager. 


OW ic! |. §. METULLIC PACKING CO, 


Philadelphia, Pa. 
OFFICE, 133 8S. 4th St. WORKS, 435 N. Broad St. 


20,000 Packings in use on Locomotives, Stationary 
and Marine Engines. 


SHAFTING, HANGERS, 
AND PULLEYS A SPECIALTY. 


IFIRST-CLASS IN EVERY RESPECT. 


Send Specifications for Estimates before Contracting. 


THE LANE & BODLEY CO. 


EAST SIDE JOHN, Corner WATER ST., CINCINNATI, 0. 


PATENT ies oP eeeres Seu 


FEED CUPS. 
Government Regulation 
POP SAFETY VALVES, 


For Stationary, Marine and Locomotive Boilers. 


’J. E. LONERGAN & CO., S®A°®,founDER® Ao 


211 Race f&treet, Philadelphia, Pa, 
1888 CATALOGUE FREE ON APPLICATION. 


TESST seme UPRIGHT ENGINES IND BOILERS 


PAUS_SUPX— 1° 1586. From | to 10 Horse Power. 


O.COLLINS 

Just what is required for Butchers’ 
Machinery, Printing Offices, Electric 
Lighting and Viating, Feed Cutting 
and Grinding, Pumping, &c¢., for Far 
mers. Also, for Steam’ Yachts and 
Launches. 


























Manufactured by 


Automatic Wire Straightening og i GIBBONS MFG. CO. 
and Cutting Machinery, | 20S0. 2nd St., St. Louis, Mo. 


EXHAUST ‘TUMBLING BARRELS. 


pp Henderson Bros, 


MANUFACTURERS, 


: WATERBURY, CT, | SIMONDS ROLLING MACHINE CO., 
Send for Circular. MANUFACTURERS OF ROLLED FORGED SPECIALTIES, 


INCLUDING STEEL BALLS 
gery etn Clutch Pulley, 





CATALOCUE FREE. 
ELMER E. CLINE, 


50 and 52 Ely St., 
ALLIANCE, OHIO, 



















For Anti-Friction Bearings, of 
Best Cast Steel, Hardened, 
} Ground and Burnished, from 






HOISTING ENGINES, ) 3-16 in. to 2 in. diameter. 
In quality and density of metal, in uni- 
BLEVA TORS, furmity of temper, no in accuracy and 


nicety of finish warranted unequaled. 


STEAM 4ND BELT POWER. SAMPLES AND PRICES ON APPLICATION, 


THE OD. FRISBIE COMPANY, | SiMONDS ROLLING MACHINE CO., Fitchburg, Mass 
114 LIBERTY STREET, NEW YORK. 








THE 
BROWNELL Improved Methods mean Increased Profits, 
ANTI-FRICTION ~~ INVESTIGATE THE MERITS OF THE 


mp NepeTrat Bae nen Side Iron Planers. 


Lathes, Drills, Worm 
Shafts of Elevators or Satis yourself ast as to the very great advan- 
Hoists, Jack Screws, Mil tages of these open side machines over the 
BONES, CRORE Merews, 2 1 large, costly and cumbersome t wo-post planers. 
Stones, Water Wheel and And do not lose sight of the fact that they 
Propeller Shafts. are acknowledged and guaranteed to be equal 

Bearings of all sizes made to to the smaller sizes of Planers of the regular 
order, and patent rights for style, in the performance of their class of work. 


sale by Write for facts, figures and phototypes. 


DETRICK & HARVEY, waiirinone; ns. 


G. L. BROWNELL, 


WORCESTER, MASS. 


AMBHRICAN ee ST 
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BEMENT, MILES & Co. 
PHILADELPHIA, PA. 


—— BUILDERS OF-—— 


METAL-WORKING MACHINE TOOLS 


FOR 
Railroad Shops, Locomotive and Car Builders, Machine Shops, 
Rolling Mills, Steam Forges, Ship Yards, Boiler Shops, 
Bridge Works, Etc., Ete. 


RICE AUTOMATIC CUT-OFF ENGINE. 


Self-Contained, Sensitive Governor, 
Balanced Vaive. High Speed. 
Stationary Oilers. Best Economy 















Gold Medal Cincinnati Exposition, 1884. 


THE JOHN T. NOYE MFG. CO., 


BUFFALO, N. Y. 


ASME MACHINERY Co. 


CLEVELAND, OHIO. 
We, Manufacturers of ‘*ACME’’ 


== Single & Double Automatic Boltcutters, 
F Cutting from 3-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 
——— Send for Catalogues and Discounts. = 


P FIRST PREMIUM, CINCINNATI CEATENAL ——<—""" aud 









PAT. DEC. 5, 1889, 
PAT. DEC, 4, 1883 
2 




















Cor Solicited 


» 











STANDARD TOOL CO,, 


ATHOL, MASS., 


MANUFACTURERS OF 


The Celebrated Chaplin Try and Center Square, Standard Steel Rules, 
Steel Caliper Rules, Universal Bevels, Caliper Gauges, Improved 
Surface Gauges, Bevel Protractors, Depth Gauges, Screw 
Pitch and Center Gauges, Hardened Steel Squares, 
Graduated Steel Squares, Spring Calipers, 

Pliers, Straight Edges, &c., &c 


WRITE FOR ILLUSTRATED CATALOGUE AND PRICE LIST OF FULL LINE. 


WM. BERKEFELD’S FOSSIL MEAL COMPOSITION. 


THE BEST d 
Non-Conducting Covering for “ra e-marg 


Steam Pipe and Boilers, 


The only genuine Fossil Meal. Sold 
in bags of 110 Ibs, each. Beware of 
imitations. Send for circulars. 


Fossil Meal Co., 48 Cedar St, N. Y. 


A. GIESE. Sole Proprietor. 


SAVE MONEY BY USING 
NICHOLSON’S PATENT EXPANDING LATHE MANDRELS. 


One set of 8 Mandrels takes 

















W. 








every yoo Part of an inch from 














ADDRESS - . WILEES-BAERE, 1 to 7 Mandrels sold subject 
W. H. NICHOLSON & C0. , xT PENN’A. to 30 DAYS TRIAL. 
THE LT 
= 
3 be See Pron of soe -Wire- Sewed Light Double Belting. s speciall adopted to use on cone 
F s pulleysandotherhard places. Manufactured by the PACE BELTING CO., Concord, 
“oe N. H. Also manufacturers of Staple and Special Grades of Leather Belting, the 
FERC yLE” ‘PATNA BRAND”? Lacing, and the ‘HERCULES’? Lacing. Send for Catalogue No.2. 
HODCE’S 
Universal Angle Union 
<\ PATENTED. 


Combining an elbow and 
union, and can be set at 
any angle at which it is 
desired to run the pipe. 
Manufacturers & Wholesale Agents, 


ROLLSTONE MACHINE C0., 45 Water St,, FITCHBURG, MASS. 


SIMPSON 5 CENTRIFUGAL EXHAUST HEAD. 
ee KORTING GAS 
tT my olaust of a steam engine 


without back pressure, pre 
1 to 100 Horse a 


venting them from spraying 

on the sidewalks and roofs 

of buildings ; it protects the 

latter from injury, and pass 

ers by from annoyance 

and damage. Send for cir. 

cular to The Korting 
Gas Engine 
is placed upon 
its merits and 
under full guar- 
antee to every 

purchaser. 











KEYSTONE ENGINE & MACHINE WKS., 
Sth and Buttonwood 8Sts., Phila., Pa., 
Or ARTHUR APPLETON, Selling Agent, 45 Cortlandt Street, N, Y. 


The RIGHARDS a OIL ENGINE. 
ant A No BOILER. 









stantly with 





a match 

OVER 125 IN USE 

NO STEAM. INN. Y. CITY. 
NO DANGER. CATALOGUES on 
— APPLICATION. 
Fuel, Crude 4 ee . 

Petroleum or 

dete AOR | NG (AS 

aaa tewl ” ENGINE (\),, 


LIMITE D. 


BINGHAMTON HYDRAULIC POWER CO.) 429, 431 & 433 Greenwich Street, 


TON, N. Y. U. S. A. y) i 
Amy OM, He Ver S. Ay Cor. Laight Street, NEW YORK CITY. 




















1889 


January 31, 


AMERICAN 


NEW - TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


in Use, Over 1,000. 


25, to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
«, 1n Steam Consumption and superior regulation guar- 

Si ante ed. Self-contained Automatic Cut-off Engines 

2 to 100 H.P. for driving Dynamo Machines a@ gpecialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine Construction and performance, free by 


mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 
SALES ICENTS : W L. SIMPSON 301 TELEPHONE BUILDING, | N. W. ROBINSON, 154 Washington St., Chicago, Ill. 
g 18 CORTLANDT STREET, N, Y. { ROBINSON & CARY, St. Paul, Minn. 
KENSINGTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Lizensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


BLESSINGS PUMP GOVERNOR. 


For use in returning the water of condensation tc 
steam boilers under circumstances which make the 
employment of the steam trap undesirable, as where 
the ye reg in heating systems is greatly reduced be- 
low boiler pressure, or whe ‘re sufficient head room is 
lacking. Is used in connection with a steam pump, 
so controlling the action of the pump that its ‘piston 
speed is at all times exactly proportionate to the vary- 
ing quantity of water tu bereturned. Nostuffing boxes 
are used in its construction, and friction is reduced 
toa minimum. Can be adapted to suit a wide range 
of conditions. 

Send for circular of Blessing’s Albany Steam 
Trap, Blessing’s Water Circulator and 
Purifier, and Blessing’s Renewable-Seat 
Stop and Check Valves, 


ALBANY STEAM TRAP GO., Albany, N. Y. 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & 6O., 


33d and Walnut Sts., Branch Office, 130 Washington St., 
PHILADELPHIA. CHICAGO. 


OVER 25,000 ENGINES IN USE, 
Se (UARANTEED per'cone'toes Gos than ANY acitethe same werk 


JOHN McLAREN, WESTON ENCINE CO. 


———BUILDER 0F —— PAINTED POST, N. WY. 

































CORLISS ' THE 
Engines, ey 
ie — 
— workmanship 
BOILERS, 5 to 75 H. P. 








HOBOKEN, N. J- 











The BECKETT FOUNDRY & MACHINE CO., 


S SHEPARD’S NEW $60 ARLINGTON, WN. J. 
Manufacturers of 

N v ! 

= ScREW-CurTiNG Foor LATHE. ri " 

cs Foot and Power Lathes, Drill Press- g 

2 - “ = e Spon ae nts, Chue ks, ' ' 

£ indrels, Twist Drills, Dogs, Calipers, lr } E 

os ete. 

a4 Latheson trial. Lathes on puyment. 3 Ny Iss iy b, 

a x I ” talog f Outfit 

Ss = is ae for aiintoiee or Artisans — Send for Catalogue 





Address Z. L.SHEPARD, Agent, 134 E. hemes st. , Cincinnati, 0. 


THE PORTER-HAMILTON,| %. | /@, 





Almond Drill Chuck 


Sold at all Machinists 
Supply Stores. 


T. R. ALMOND, 
83 & 85 Washington St. 
Brook yy, N. Y. 


ATTENTION 
NEW ENGLAND 
BUYERS. 


me ' 











The best Engine in America for Heavy Work. 
WILLIAM TOD & CO., 
Youngstown, Ohio. 


MACHINERY ON HAND. 





16 in.x42in, Planer, Bridgeport, new 

20 in. x5 ft. - Lincoln, cheap 

20 in. x5 ft. ” PP. & W good 

22 in. x5 ft * Hendey, new 

22 in.x6 ft. eid Powell, 

24in.x6 ft. = Powell, y ave P 
30 in. xRit. * each Atherton, Powell & H. & P. new. W e have opened at 23 ana 


6-8-10-12-15 in. Crank Shapers. 
15x20 in. Friction Shapers. 


25 Purchase St., Boston, 


20-24-26 and 32 1n, Geared Shapers. . ° ° 3 

12 in.x3 12 ft. Enging Lathe, 8. M. & Co. in connection with Messrs. Chandler 
eie-ze a Taco and Farquhar of that city, a depot 
14 in.x7 ft. * wart, en eye 

14 in.x6 ft “ Gap Bed 8. M. & Co, for the exhibition and sale of our Im- 
15 in. x6 and & ft. orter, - ~ . - 
ISin-x6andsft. Blaisdell, « |proved Engine Lathes, Shapers, Drill 
16-20 in. x6-8-10 « 12 ft, Bridgeport, “4 ? ? 


18 in. x8-10-12 ft. 
20 in. x8-10-14ft. 


Different Makes, 
Difterent Makes, 
Bridgeport, * 


Presses and Brass Working Machine 
Tools, &. We make a feature of 


20in. any length Bed‘ . 





22 in. xl: we . Ries. . heavy, good 

23 in, x8-10-12 & 1412 ridgepor new ° 

a0 ie. 16-16 & sit. ki ngine Li ounces, T. & 8. os Complete Engine Lath es, 
f 25 2 inch Drills Blaisdell, * | without charge for extra attachments. 

Oe < 

5 ft. Arm U 1 Radial Drill, “ a “ ¢ na = ~ 

Cabinet" ey ee Lad, travis @ Co. ‘ Call and examine them. Cuts, 

No.2 4Screw Machin grown & Sharpe, “ : = . : 

Oe Sant a dies Pease een: good | With full descriptions, free. 

Ames Index Milling Machine, air 

No. 2 Garvin Hand Miller, Al. 


No. 5 Brainard 

Lincoln P. attern, 

No. 1 and : } Universal Mille rt, Brown & Sharpe, 
vo. 1-2and 5 Plain * 

No. 1 Universal Grinder, 


good order, 
new 


LODGE, DAVIS & CO. 


Al. 


No. 3 Surface Grinder, « “ 
Cold Rolled Shafting in Stock, Send 23 & 25 Purchase St., 
for list, Write tor what is wanted, BOSTON 


WORKS, Cincinnati, Ohio. 


See Advertisement, Page 16. 


E. P. BULLARD, 
62 COLLEGE PLACE & 72 WARREN ST. 
NEW YORK. 
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STEAM ENGINES 
IN y 
FLL VARIE”- 
a ll TAKE 


ALTE FQWER = 





— Mplete 
Sr ove Paver 


PLANTS Yr 
FURNISHED. i 











s C swan Prk 
: one 


ich fae 


ondensingat Gap Poun, 


TUBULAR BOILERS. ° 
a HEAVY FLY WHEELS 
A SPECIALTY. 

é IN SIZES UP TO 
—~ 36 FT. DIA. BY IOFT. FACE. 


FRICK COMPANY, Builders, 


WAYNESBORO, PA. 





Eclinse Coriss Engine. 


NON-CONDENSING, 
CONDENSING | COMPOUND. 
40 TO1, 1,000 H.P. 

Send for Circulars. 
E. P. HAMPSON & CO., 
36 CORTLANDT ST., 

NEW YORK, 

Sole Eastern Agents. 


JOHN J. METZCER, 
69S. Clinton St., Chicago, 
WESTERN ACENT. 








| A GENUINE 


“CORLISS.” 


Kx OBERT ya HITEHILL, 


IS. OF iMpROVED 


cots SNES} 


STATIONARY BOILERS, , 
GENERAL MACHINERY, # 
iRON AND BRASS CASTINGS ii 


NEWyor - - FICK 


COAL AND yore Peal 
Cor.CortLanoT&CuHurcHSt. =< 


BALL AUTOMATIC CUT- OFF ENGINES, 


ERIE, PA. 


The characteristics of these Engines are Beauty of Design, Gapertor Finish, Limited Feet in Space 
required, Economy of Fuel, Perfection o Regulation. 


CHARLES R. VINCENT & CO., 


NEW YORK SELLING OFFICE, 15 CORTLANDT §& STREET. 


STEARNS MFC CO. Ha 





WBUR 
Win. % 


















List of Second-Hand 


MACHINER 


TAKEN IN TRADE FOR NEW. 






10’’x 5 Engine Lathe, F. E. Reed, 
12’’x 5’ Engine : athe, Prentice, (new). 
15’’x 6 Engine Lathe, Lathe & Morse, 
16x 6’ Engine Lathe, Powell. 

16’'x 6’ Engine Lathe, Blaisdell. 
i6’’x11’ Engine Lathe, New Haven. 


Powell, 

Lathe & Morse, (new). 
Putnam Machine Co, 
Lodge, Davis & Co, (new). 
Lathe & Morse. 
Chamberlin. 

Hendey. 

Bement. 

Whitcomb, (new). 
William Gleason, 


20''x 8’ Engine Lathe, 
21'’x10’ Engine Lathe, 
36/'x10’ Engine Lathe, 
Cabinet Turret Lathe, 
16°’x16''x 3’ Planer, 
24/'x24’’x 6’ Planer, 
26''x26''x 6’ Planer, 
30''x30''x 8’ Planer, 
36°/x36''x10' Planer, 
42’’x42’’x10’ Planer, 


be from 5 t “ 400 Horse ns 


Boilers of Steel and Iron supplied to the 


trade or the user. Send for Catalogue. 


SAW MILLS GENERAL MACHINERY 


NEW YORK STORE, 46 Cortlandt St. 





RILLING MACHINES are our specialty. We 15"” Stroke Shaper, Hendey. 
epend on quality of workmanship, superior vy, { pright Drill, Prentice. 
esign, handy adjustment, and filling the |” Upright Drill, Reed. 


Above 2d-hand tools are in first-class condition. 


equirements, for LIGHT, QU ICK DRILLING, to DOVE « , Aor A 2s 
Write for list giving prices and descriptions, 


ecommend our tools. Enterprising () tool builders, 
ecognizing merit, copied our designs, or by 
ngeniously worded announcements attempted 


| ndirectly to appropriate our trade-mark, 


ee a ee a a 
We also carry much the largest stock 
of New Machine Tools in the country, 


ATLL, CLARKE & C0. 


156 OLIVER STREET, 


“SENSITIVE.” 


ately we add a patented improvement to our 
ine of one, two, three and four spindle drills and 
eave » the making of the old drills to competitors. 
arge driving pulleys, variable 
ong endless belt, with tightener, 
pindles, are the features peculiar to this now 
tyle of drill. Buy the best, from THE DWIGHT 
LATE MACHINE CO,, Hartford, Ct. Catalogue free, 


speeds, and 
to drive all 





BOSTON, MASS. 



























































16 AMERI CAN 


BROWN & SHARPE MFG. CO.., 
PROVIDENCE, i do. Ue oe 


INVOLUTE GEAR CUTTERS, EPICYCLOIDAL GEAR CUTTERS, 


MILLING CUTTERS, FORMED CUTTERS, 


SIDE MILLING CUITERS, V SHAPED CUTTERS, 
ANGULAR CUTTERS, 


Tap Cutters, Reamer Cutters, Twist Drill Cutters, 
STRAIGHT LIPPED TWIST DRILL CUTTERS, 
Cutters for Spiral Mills, Screw Slotting Cutters, 
INSERTED TOOTH MILLS, END MILLS, 
METAL SLITTING SAWS. 


Catalogue, with Price Lists, ‘Lists, Maile d on Application. 


WESTERN AGENT, S. A. SMITH, 





23 South Canal Street, Chicago, Ill. 








DRIVING WHEEL LATHES. 


R. R. AND LOCOMOTIVE SHOP EQUIPMENTS. 











NEW YORK, 96 Liberty St. 
PHILADFLPHIA, 705 Arch St. 
CHICAGO, 96 Lake St. 


| NILES TOOL WORKS, 


HAMILFON, OHIO. 














THE YALE & TOWNE MFG CO, 
STAMFORD GONN- 
NEW YORK CHICAGO PHILA-BOSTON 


The Original Unvuleanized Packing 
ra eee CALLED THE STANDARD 


io STA NDARDS Py: Accept no packing as JENKINS PACKING unless 








Asit is the Packing by which 
all others are compared. 


% stamped with our *‘ Trade Mark.” 








a JENKINS BROS, {220K 
ENGINE LATHES, SHAPERS & DRILLS. 












15” and 20” 
Crank Shi ipers. 
and 32’ 

pent Shapers. 


20’ 26” 


"19°21''24''27"' and 38” 
Engine Lathes. 





24” Upright Drills. 


w" 
_F. Drills 


25'" 28") 32! 
B. « 


25-INCH BACK GEARED 


AND POWER FEED DRILL. 









’ Engine Lathe. 


24" and 27’ 


LODGE, Tavs 4 60. 


CINCINNATI, OHIO. 


IT WILI, PAW YOU. 


E. E. GARVIN & C0. 


139 & 141 Centre St., New York, 
MANUFACTURERS OF 


| MACHINISTS 100 


INCLUDING 


PRICES. 
See advertisement, 


GOULD & EBERHARDT, 


Near Market St. Depot, 
NEWARK,N. J. 


Pat. Shapers. 
NEARLY 
1,500 

IN USE. 


SEND FOR 











m= | Drill 
-| Presses, 

Hand 
Lathes, 
&e. 


Send for 
Catalogue. 


EBERHARDT’S 
Patent 


GEAR CUTTER. 


= ~ In Use throughout 
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THE PRAT Ea tclutene © CO. 





MANUFACTURE STANDARD SIZE 


m= Crlnivial and Calinet Gauges, "> : 











And End Measure Test Pieces. 
=) Straight and Taper Solid Hand 
Reamers, Chucking and Shell . 
Reamers, Arbors and Steel Mandrels, Taper Pin Reamers, Com-—=@ 
bination Lathe Chuck. 
PRICE LIST AND DISCOUNT SHEET SENT UPON APPLICATION. 
WESTERN BRANCH, 100 West Washington Street, Chicago, Ills. 


THE BILLINGS & SPENCER nove iil 
: wrote 














——MANUFACTURERS OF— 


BILLINGS’ si!® WRENCHES, 


REAMER 
A Full Line in Stock. 


Drop Forged of Bar Steel. Three Sizes, 


DROP FORGINGS OF EVERY DESCRIPTION. 


WARNER & SWASEY, |) “one.” REMOVAL. 
<a 





THE POND MACHINE TOOL COMPANY, 


Formerly of Worcester, Mass. 

The new shops of this company are located at 
Plainfield, N. J., forty minutes’ ride from New York 
city on the line of the Central Railroad of N. J., and 
consist of the following: 

A machine shup 500’ long by 100’ wide ; a foundry 
250’ long by 90’ wide; also commodious buildings 
for the storage of sand, coal, coke and pig iron; 
ample and convenient wash rooms for the men ; ane 
proof two story pattern storage ; blacksmith sho 
engine and boiler houses. These buildings are 
tached from the machine shop and foundry. T And 
is an elevated railroad fur the convenient distribu- 
tion of raw materials, and a railroad running 
through the machine shop for shipping. The whole 
plant is supplied with the incandescent system of 
electric lighting. 

The machine shop and foundry have overhead 
traveling cranes Hy nae | through their entire 
lengths; also light traveling cranes, which serve 
every tool, and a number of jib cranes in the foun- 
dry and scratch rooms The foundry has capacity 
for making the heaviest cl iss of custings. 

All our tools are expressly designed for the 
economical manufacture of heavy machinery for 
railroad and general machine shop equipment, from 
new patterns of the latest and best designs. 


SALESROOM and OFFICE, 111 & 113 Liberty St., N. Y. Ciiy. 
NEW SHOPS, Plainfield, N. J. 





GLOBB VALVSB OHUOZ. 


Brass WorRKING MAcuiNERY. 
ILLUSTRATED CATALOCUE ON APPLICATION, 





tion. 


Cuts, Photographs 
Lowell, wlass., U.S. A, 


on applica 





Manufacturer of ENGINE LATHES 









» from 16to 48 in. swin, 
A and Prices turnishec 











yt 
soul 
i 
oy 


GEO. W,. FIFIELD, 








J. M. ALLEN, Present, 
W. B. FRANKLIN, 


5. B. Prerce, 


Gear Wheels and Gear Catting.—I make g¢ to 

order, or cut teeth on g blanks sent to me. Of all kinds. Of 

all sizes to six ft.dm. Small orders or large ques. Fine g or 

py Small cast g. Ready ace | pu Sh an mail at low 

rices. Bevel g with pestegs plan and Book or 

Hag $1. Facilities complete. Terms Bn Send for cat 
GEo. B. GRANT, 66 Beverly St., Boston, 


KEY-SEATING MACHINES 


AND 


20 in. Drills a Specialty. 


Our 20 in, Drill is a heavy sub. 
stantial tool, made for ‘service, has 
steel shafts and spindle. Gears and 
racks cut from the solid, and have all 
modern improvements, are made by 
special machinery, and sold very low. 

Our Key-Seating Machine 
will save enough in 60 days’ use to pa. 
first cost; no shop can afford to do 

without one. We have now ready for 
2. prompt shipment, both Key-Seat Ma- 
+ Ginten and Jin. Drills. Send for Photo. 
and Catalogue. 


VICE-PRESIDENT 


SECRETARY. 








PATENT UNIVERSAL SCREW-CUTTING CENTER 


‘wrEEsco., TWIST DRILL GAUGE. 


J. WYKE&CO., 
Fine Machinists’ Tool, -E. Boston, Mass—Send for Circular 





NEW CATALOGUE 


MACHINE TOOLS. 


THE @. A. Gray Co., 
477-481 SYCAMORE ST., CINCINNATI, 0. 


See shediieament. page 13. 


PRATT & LETCHWORTH, 


PROPRIETORS 


= W. P, DAVIS, North Bloomfleld, N. Y 
Buffalo Steel Foundry, 


STEEL CASTINGS, ow: %- 


“The STILES PATENT DROP HAMMER, 


Manufactured by 


THE STILES & PARKER PRESS CO., 


MIDDLETOWN, CONN. 


ALSO MAKERS OF 
STAMPING 


DRAWING P R E S S E S and DIES, 


Branch Office and Factory, 203, 205 & 207 CENTRE ST., 
200 p. Catalogue on application. NEW YORK CITY. 


< 














PUNCHING 








ree Manufacturer 


J-M. CARPENTER ea itiitiittin 











: ° the World. 
GEAR AND RACK CUTTING TO ORDER. 





WOOD PLANER. 


PAWTUCKET.R.|I. 





APS & DIE 





